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Thksb papers are now collected at tho request of 
friends and correspondents! who think that they may 
bo useful ; and two new essays are added* Host of 
the articles were written as occasion called for them 
within tho past sixteen years, and contributed to 
various periodicals) with little thought of their form- 
ing a scries, and none of ever bringing them together 
into a volume, although one of them (the third) was 
onco reprinted in a pamphlet form. It in, therefore, 
inevitable that there should bo considerable iteration 
'l in tho argument, if not in tho language. This could 
• not bo eliminated except by recasting tho whole, 
which was neither practicable nor really desirable* 
It is better that they should record, as they do, the 
writer's frccly-cxpressed thoughts upon tho subject 
at tho time ; and to many readers thero may bo some 
advantago in going more than once, in different 
directions, ovor tho same ground* If these essays 
were to Ik) written now, somo things might be differ- 
ently oxpresscd or qualified, but probably not so aa 
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to affect materially any important point According* 
ly, they aro hero reprinted unchanged, except by a 
few merely verbal alterations made in proof-reading, 
and the striking out of one or two superfluous or 
immaterial passages, A very lew additional notes or 
references aro appended. 

To the last article but one a second part is now 
added, and tlio more elaborato Article XIII. is wholly 
new. 

If it bo objected that some of theso pages aro 
written in a lightness of vein not quito congruous 
with tho gravity of tho subject and the scriousuess of 
its issues, tho excuso must be that they wero written 
with perfect freedom, most of them as anonymous 
contributions to popular journals, and that an argu- 
ment may not be tho less sound or an exposition less 
effective for being playful. Somo of tho essays, 
however, dealing with points of speculative scientiiio 
interest, may redress tho balance, and bo thought 
sufficiently heavy if not 6olid. 

To tho objection likely to be made, that they cover 
only a part of tho ground, it can only be replied that 
they do not pretend ' to bo systematic or complete 
They aro all essays relating in somo way or other to 
tho subject which has been, during theso years, of 
paramount interest to naturalists, and not much less 
so to most thinking people. Tho first appeared bo- 
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twoon slxtoon and sovontoon years ago, Immediately 
aftor tho publication of Darwin's "Origin of Species 
by Meant of Natural Selection," aa a review of tliat 
volume, which, It was then forcscon, was to initiato a 
revolution in general scientific opinion. Long before 
our last article was written, it could bo affirmed that 
tho general doctrino of the derivation of species (to 
put it comprehensively) has prevailed over that of 
specific creation, at least to tho extent of being the re- 
ceived and presumably in some sense true conception. 
Far from undertaking any general discussion of evo- 
lution, several oven of Mr. Darwin's writings have 
not been noticed, and topics which havo been much 
discussed elsewhere aro not hero adverted to. This 
applies especially to what may bo called deductive 
evolution — a subject which lay beyond tho writer's 
immediuto scope, and to which neither the bent of 
his mind nor the lino of his studies has fitted him to 
do juhtico. If theso pnpors aro useful at all, it will 
bo as showing how these new views of our day are 
regarded by a practical naturalist, versed in ono de- 
partment only (viz., Uotany), most interested in their 
bearings upon its social problems, one accustomed to 
direct and close dealing with tho facts in hand, and 
disposed to riso from them only to tho consideration 
of those general questions upon which they throw 
or from which they receive illustration. 
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Then as to tho natural thoologlcal quostlons which 
(owing to circumstances needless now to bo recalled 
or explained) are hero throughout brought into what 
most naturalists, and some other readers, may deem 
undue prominence) there are many who may bo inter- 
ested to know how* these increasingly prevalent views 
and their tendencies are regarded by one who is scien- 
tifically, and in his own fashion, a Darwinian, philo- 
sophically a convinced theist, and religiously an ac- 
ceptor of tho "creed commonly called the Niecuo," 
as tho exponent of tho Christian faith. 

" Truth emerges sooner from error than from con- 
fusion/ 9 says Bacon-; and clearer views than com- 
monly prevail upon tho points at issuo regarding 
" religion and science " aro still sufficiently needed to 
justify theso endeavors. 

Botanic Garpex, Cahdium)!, Mahs., June, 1876. 
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tub ottiour or spkcik* by meajis or katurai* 

aicLKonox. 1 

(Ajmmoam Jovmu or Sciixci and Am, JVuttA, life) 

This book la already exciting much attention. 
Two American editions are announced, through which 
it will become familiar to many of our readers, before 
theso pages are issued. An abstract of the argument 
—for "the wholo volumo is ono long argument/ 9 as 
tho author states — in unitcccB«ary in such a case; and 
It would bo dlllleult to give by detached extracts. 
For the volume Itself is au ab»ti'iict, a prodromus of a 
detailed work upon which tho author has been labor- 
ing for twenty years, and which " will tako two or thrco 
more years to complete." It is exceedingly compact ; 
and although useful summaries are appended to tho 
several chapter*, and a general recapitulation con- 

1 "On tlio Origin of Rpoclc* hy Moan* of Natural Rejection, or the 
Prcnorvutlim of Favorod Jtacci In tho Htru^lo for Life/' by Charles 
Durtvin, M. A., Fellow of tho Uoyal, Geological, Unnnan, etc., Hoclctlos, 
Author of •• Journal of Itcflcarcho* during II. M. 8. Bcaglo'* Voyage 
round tho World/ 1 Loudon : John Murray. 1859. 502 pp., pott Sro. 
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tains tho cssonco of tlio wholo, yot much of tho aroma 
escapes in tho tixjblo distillation, or is 00 concentrated 
that tho flavor is lost to tho general or ovon to tho 
scientific reader. Tho volumo itself — tho proof-spirit 
— is just condensed enough for its purpose It will 
ho far moro widely road, and perhaps will make 
deeper impression, than tho elaborate work might 
havo done, with all its full details of tho facts upon 
.which tho author's sweeping conclusions havo been 
grounded. At least it is a moro readablo book : but 
all tho facts that can bo mustered in favor of tho 
theory aro still likely to bo needed. 

"Who, upon a singlo perusal, hliall pass judgment 

/ upon a work liko this, to which twenty of tho best 

years of the life of a most able naturalist havo been 
devoted? And who among those natural UU who 
hold a position that entitles them to pronounco sum- 
marily upon tho subject, can bo expected to divest 
himself for the nonce of tho influence of received and 
favorito systems ? In fact, tho cont roversy now opened 

,• / is not likely to bo settled in an ofl-hand way, nor 
is it desirable that it should be. A spirited conflict 
among opinions of every grade must ensue, which— 
to borrow an illustration from tlio doctrine of the book 
beforo us — may bo likened to tho conflict in Nature 
among races in tho struggle for lifo, which Mr. -Dar- 
win describes ; through which tho views most favored 
by facts will bo developed and tested by " .Natural 
. Selection," tho weaker onca bo destroyed in tlio pro- 
cess, and tho strongest in tho long-run alono survive. 
• The duty of reviewing this volumo in tho Amen* 

can Journal of Science would naturally devolve upon 
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tho principal editor, whoso wldo observation and pro* 
found knowlodgo of various departments of natural 
history, as well as of geology, particularly qualify hiin 
for tlio task. IJut ho has been obliged to lay osido 
his pen, and to seek in distant lands tlio entire reposo 
from scientific .labor sp essential to tlio restoration of 
his health — a consummation dovoutly to be wished, 
and confidently to bo expected. Interested as Mr. 
Dana would bo in this volume, ho could not bo ex- 
pected to accept its doctrine. Views so idealistic as 
those upon which his "Thoughts upon Species" 1 aro 
grounded, will not harmonizo readily with a doctrino 
so thoroughly naturalistic a* that of Mr. Darwin. 
Though it is just possible that one who* regards tlio 
kinds of elementary matter, such as oxygen and hy- 
drogen, and tho definite compounds of these ele- 
mentary matter*, and their compounds again, in tho 
mineral kingdom, as constituting species, in tho samo 
sense, fundamentally, as that of animal and vegctablo 
species, might admit an evolution of one species from 
another in the latter as well as tho former case. 

Itctwccu tho doctrines of thisvolumo and those of 
tho other great naturalist whose namo adorns tho titlo- 
pago of this journal [Mr. Agassi/,], tho widest diver- 
gence appears. It is interesting to contrast the two, 
owl, indeed, is necessary to our purposo; for this con- 
trast lirings out most prominently, and sets in strongest 
light and shade, tho main features of tho theory of tho 
origination of species by means of Natural Selection. 

Tho ordinary and generally-received view assumes 
tho Independent, specific creation of each kind of plant 

1 Article In thlf Journal, vol. xilr., p. 300, 
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and animal in a primitive stock, which reproduces its 
liko from generation to generation, and so continues 
the species/ Taking the idea of species from this 
perennial succession of essentially similar individuals, 
the chain is logically traceahlo back to a local origin in 
a single stock, a singlo pair, or a singlo individual, 
from which all the individuals composing the species 
havo proceeded by natural generation. Although the 
similarity of progeny to parent in fundamental in the 
conception of specie*, yet the likcncns is by no means 
absolute; all species vary more or lens, ami some vary 
remarkably — partly from the influence of altered cir- 
cumstances, and partly (and more really) from un- 
known constitutional causes which altered conditions 
favor rather than originate. But these variations are 
supposed to bo mere oscillations from a normal state, 
and in Nature to bo limited if not transitory; so that 
tho primordial differences between species and specie* 
at their beginning havo not been effaced, nor largely 
obscured, by blending through variation. Conse- 
quently, whenever two reputed species are found to 
blend in Nat tiro through a series of intermediate forms, 
community of origin is inferred, and all the forms, 
however diverse, are held to belong to one species. 
Moreover, since biscxuallty is the ride in Naturo 
(which is practically carried out, in tho long-run, far 
mora generally than has been suspected), and the 
heritable qualities of two distinct individuals aro min- 
gled in the offspring, it is supposed that the general 

1 "Species tot Mint, quot diverts forum* ah Initio pio<luxlt Infini- 
tum Knd; qiuo foriiifr, set'umlum frcttciationU ImlUa* lege*, prodiucra 
plurcs, at sibi semper simile*."— Linn. Phil Dot., W, 107. 
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sterility of hybrid progeny interposes an effectual 
barrior against tlio blending of tho original species 
by crossing. 

From this generally-accepted view the well-known 
theory of Agassiz and tho recent one of Darwin diverge 
in exactly opposite directions. 

That of Agassia differs fundamentally from the 
ordinary view only in this that it discards the idea of 
a common descent as the real bond of union among 
the individual* of a specie*, and also the Idea of a local 
origin — supposing, li intend, that each species origi- 
nated simultaneously, generally spcaking y over the 
whole geographical area it now occupies or has occu- 
pied, and in perhaps as many individuals as it num- 
bered at any subsequent period. 

Mr. Darwin, on tho other hand, holds tho orthodox 
view of tho descent of all the individuals of a species 
not only from a local birthplace, but from a single 
ancestor or pair; and that each species has extended 
and established itself, through natural agencies, wher- 
ever it could; so that tho actual geographical distri- 
bution of any species is by no means a primordial ar- 
rangement, but a natural result, lie goes farther, 
and this volume is a protracted argument intended to 
prove that tho species we recognizo have not been in- 
dependently created, as Mich, but liavo descended, liko 
varieties, from other species. Varieties, on this view, 
aro incipient or possible species : species aro varieties 
of a larger growth and a wider and earlier divergence 
from tho parent stock ; tho difference is one of degree, 
not of kind. 

Tho ordinary view — rendering unto Cicsar tho 
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things that are Caesar's— looks to natural agencies for 
tho actual distribution and perpetuation of specie*, to 
a supernatural for their origin. 

Tho theory of Agassiz regards tho origin of species 
and their present general distribution over tho world 
as equally primordial, .equally supernatural; that of 
Darwin, as equally derivative, equally natural. 

Tho theory of Agassiz, referring as it docs tho 
phenomena bolh of origin and distribution directly to 
tho Divino will — thus removing tho latter with tho 
former out of the domain of inductive science (in 
which eflicient cause is not tho first, but the la.>t word) 
—may bo said to bo theistie to excess. The contrasted 
theory is not open to this objection. Studying tho 
facts and phenomena in reference to proximate cause*, 
and endeavoring to traco back the series of cause and 
effect as far as possible, Darwin's aim and processes 
aro strictly scientific, and his endeavor, whether suc- 
cessful or futile, must bo regarded as a legitimate at- 
tempt to extend the domain of natural or physical 
science. For, though it well may bo that " organic 
forms have no physical or secondary cause," yet this 
can bo proved only indirectly, by the failure of every 
attempt to refer tho phenomena in question to causal 
laws. But, however originated, and whatever bo 
thought of Mr. Darwin's arduous undertaking in this 
respect, it is certain that plants and animals aro sub- 
ject from their birth to physical influences, to which 
they have to accommodate themselves as they can, 
How literally they are " born to trouble,*' and how 
incessant and sevcro tho struggle for life generally is, 
tho present volumo graphically describes. Few will 
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deny that such influences must liavo gravely affected 
the range and tho association of individuals and species 
on tho earths surface. Mr. Darwin thinks that, acting 
upon an inherent predisposition to vary, they have suf- 
ficed even to modify tho species themselves and pro* 
duco tho present diversity. Mr. Agassiz believes that 
tlioy have not even affected tho geographical Tango 
and. tho actual association of specie*, still less their 
forms ; hut that every adaptation of species to climate, 
and of species to sj>ecies, is as aboriginal, and thcreforo 
a* inexplicable, as aro the organic forms themselves. 

Who shall dec i do between such extreme views so 
ably maintained on either hand, and say how much of f 
truth the.ro may be in each ? Tho present reviewer % 
has not the presumption to undertake such a tank. 
Having no prepossession in favor of naturalistic theo- 
ries, but struck with tho eminent ability of Mr. Dar- 
win's work, and charmed with its fairness, our hum-* 
bier duty will bo performed if, laying aside prcjudico 
as much as wo can, wo shall succeed in giving a fair 
account of its method and argument, offering by the 
way a few suggestions, such as might occur to any 
naturalist of an inquiring mind. An editorial charac- 
ter for this article must in justiet) be disclaimed. Tho 
plural pronoun is employed not to givo editorial 
weight, but to avoid even tho appearance of egotism, 
and also tho circumlocution which attends a rigorous 
adherence to tho impersonal style. 

Wo have contrasted Ihcso two extremely divergent 
theories, in their broad statements. It must not bo 
inferred that they have no points nor ultimate results 
in common. 
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In the first placo, they practically agree in upset- 
ting, each in its own way, the gcncnilly-rocoivod defi- 
nition of species, and in sweeping away tho ground of 
their object ivo ox in ten co in Nature. Tho orthodox 
conception of species is that of lineal descent : all the 
descendants of a common parent, and no other, con- 
stitute a species ; they havo a certain identity because 
of their descent, by which they aro supposed to be 
recognizable. So naturalists had a distinct idea of 
what they meant by tho term species, and a practical 
rule, which was hardly tho less useful because dillicult 
to apply in many cases, and because its application was 
indirect : that is, the community of origin had to be 
inferred from tho likeness; such degree of similarity, 
and such only, being held to bo coiispocific as could 
be shown or reasonably inferred to be compatible with 
a common origin. And tho usual concurrence of the 
"whole body of naturalists (having the name data bo- 
foro them) as to what forms aro species attests the 
v al uo of tho rule, and also indicates somo real founda- 
tion for it in Nature. ])ut if species were created in 
numberless individuals over broad spaces of territory, 
these individuals arc connected only in idea, and spe- 
cies differ from varieties on tho ono hand, and from 
genera, tribes, etc., on tho other, -only, in degree ; and 
no obvious natural reason remains for fixing upon this 
or that degree as specific, at lcust.no natural standard, 
by which tho opinions of different naturalists may be 
correlated. Species upon this view are enduring, but 
subjective and ideal. Any three or more of tho hu- 
man races, for example, are species or not species, ac- 
cording to tho bent of tho naturalist's mind. Darwin's 
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thoory brings us tlio other way to the same result In 
Ms view, not only all tho individual! of a species are 
descendants of a common parent, but of all the related 
upocic* also, A (Unity, relationship, all the terms which 
naturalists use figuratively to express an undcrived, 
unexplained reFcmhlnnco among species, have a literal 
meaning upon Darwin's system, which they little sus- j 
pected, namely, that of inheritance. Varieties are tho 
latest offshoots of tho genealogical tree in "an un- 
ifocal " order ; species, those of an earlier date, but of 
no definite distinction ; genera, more ancient species, 
and so on. The human races, upon this view, like* 
wiso may or may not bo species according to tho 
notions of each naturalist as to what differences aro 
specific; but, if not species already, those races that 
last long enough arc sure to become so. It is only a 
question of time. 

How; well tho similo of a genealogical tree illus- 
trates tho main ideas of Darwin's theory the following 
extract from tho summary of the fourth chapter shows : 

44 It is ft truly wonderful fact — tho wonder of which wo art 
apt to overlook from familiarity — that all animals and all plants 
throughout all timo and space should be related to .each other 
in group subordinate to group, in tho manner which we every- 
where behold — namely, varieties of tho samo species most 
closely related together, species of tho same genus less closely 
and unequally reluted together, forming sections and sub-genera, 
species of dintinct genera much less closely related, and genera 
related In ditlorcnt degrees, forming sub-families, families, or- 
ders, sub-daMcs, and clashes. The several subordinate groups 
In any class cannot ho ranked In a ftinglo flic, but seem rather 
to bo clustered round points, and these round other points, and 
so on in almost endless cycles. On the view that each species 
has been iadepeadently created, I can sec no explanation of this 
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groat fact in tho classification of all organic beings ; bat, to tbe 
best of my judgment, it is explained through inliorltanoo and 
tbo complex action of natural seloction, entailing extinction 
and divcrgenco of character, as wo liavo socn illustrated in tho 

diagram, 

"Tho affinities of all tho beings of tho same clamhavo soino* 
times been represented by a great treo. I believo this sliullo 
largely speaks tho truth. Tho green and budding twigs may 
represent existing species; and thoso produced during each 
former year may represent tho long succession of extinct spo- 
cios. At each period of growth all tho growing twigs havo 
tried to branch out on ail Hides, and overtop ami kill tho sur- 
rounding twigs and branches, In tho samo manner as species 
and groups of species havo tried to overmaster othor species in 
tho great battle for life. The limhs divided into great brunches, 
and these into lesser and lesser branches, were themselves onco, 
when tho treo was small, budding twigs ; and this connection 
of tho former and present buds by ramifying branches may well 
represent tho classification of all extinct and living species In 
groups subordinato to groups. Of tho many twigs which flour- 
ished when tho treo was a mero bush, only two or thrco, now 
grown into great branches, yet survive and bear all.tho other 
branches; so with tho species which lived during long-past 
geological periods, very few now havo living and modified do* 
scendants, From tho' Hist growth of tho treo, many a limb and 
branch has decayed and dropped oil'; and these lost branches 
of various sizes may represent thoso whole orders, families, and 
genera, which havo now no living representatives, and which 
aro known to us only from having been found In a fossil* stato. 
As wo hero and thero soo a thin, si niggling branch springing 
from a fork low down In a tree, and which hy some chance has 
been favored and is still allvo on Its summit, so we occasionally 
seo an animal Jiko tho Ornlthorhynchus or Lcpldoslrcn, which 
in somo small degreo connects by Usabilities two largo branches 
of life, and which has apparently been saved from fatal compe- 
tition by having inhabited a protected station. As buds glvo 
rise by growth to fresh buds, and these, if vigorous, branch out 



tub omoiy or species. 19 

and oTortop on all sides many s fooblcr branch, so by genera- 
tion I believe It has been with the great Tree of Life, which fills 
with Its dead and broken branches the crust of the earth, and 
covers tho surfaco with its ever-branching and beautiful ramifi* 
cations." 

It may also bo noted that thcro is a significant cor- 
respondence between tho rival theories as to tho main 
facts employed. Apparently every capital fact in tho 
ono view in a capital fact in tho other. Tho difference 
is in tho interpretation. To run tho parallel ready 
made to our hands : ■ # 

44 Tho simultaneous existence of the moftt diversified typos 
under identical circumstances, . . . . tho repetition of similar 
typo* under tho most divorniflcd circumstances, .... the unit/ 
ol' plan in othcrwlso highly-dlvorsiflod types of animals, .... 
tho correspondence, now generally known as special homologies, 
iu tho details of structuro otherwlso entirely disconnected, down 
to tho most ininuto peculiarities, . . . . the various degrees and 
different kiuds of relationship among Animals which (apparently) 
can havo no genealogical connection, .... tho simultaneous 
exUtonco in tho curliest geological periods, . • • • of representa- 
tives of all tho great types of tho animal kingdom, ♦ . . . the 
gradation based upon complication* of struct uro which may ho 
traced among animals built upon tho same plan ; tlio dUtribu- 
tloii of noiiio types ovor tho most extensive rango of surface of 
tho globe, while others aro limited to particular geographical 
areas, • • . . tho Identity of structures of these types, notwith- 
standing their wide geographical distribution, . • • . the com- 
munity of utructuro In certain respects of animals other wlso en* 
1 1 rely different, but living within tho samo geographical area, 
.... the connection by series of special structures observed 
in animals widely scattered over tho surfaco of tho globe,. • . . 
the definite relations in which animals btand to tho surrounding 
world, • • • . tho relations iu which Individuals of tho samo 

1 Agassis, " Essay on ChuslGcathm ; Contributions to Natural IIis» 
lory," p. lV> t dsc<j. 
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specie* stand to ono another, • . . • the limitation of tbo ranp 
of changes which animal* undergo during tbolr growth, • • • . 
the return to * doflnito nonn of animals which multiply In vari* 
ous ways, • • • • tho order of ftiiccc**loit of tho different typos 
of animal* and plants charactorUtlo of tho different, geological 
epoch*, • • • • tho local taut Ion of aotno typo* of animal* upon 
tho satno points of tho surface of tho globe during Aovcral sue* 
cohsIvo geological period*, • • • , tho parallelUm between tho 
order of succession of animal* and plant* In geological time*, 
and the gradation among their living representative*, • • • • tho 
parallelism between tho order of succcHalon of animal* In geo* 
logical times and tho change* their living representative* under* 
go during their cmbryological grdwth, 1 • • • • the combination 
in many extinct type* of character which in hitcr ayet appear 
dbvonnccttd in il {[limit f ///'<*, . . . * the pimdhllHin between 
tho gradation among animal* ami tbo I'haiiite* tiny undergo 
during their growth, . • , , tho relation* cJtUtliitf between lhe*o 
dlllcrent aerie* and tbo gengrnphleid dUlilhutloit of animal*, 
. • . • tbo connection of all tbo known feature* of Nature Into 
ono system — " 

In a word, tho wholo relations of animal*,. etc, to 
surrounding Nature and to each other, nro regarded 
under tho ono view as ultimate fact*, or hi their ulti- 
mate aspect, and interpreted theologically ; under tho 
other as complex facts, to bo analyzed and interpreted 

1 A* to thin, Darwin remark* that ho can only hopo to see tho law 
hereafter proved truo (p. 410); and p, «Kl8s "Aguml* luxUt* that 
ancient animal* rcricmlilo to a certain extent tho embryo* of recent 
animal* of tho samo claxac* ; or that tho geological succcxhIoii of ex* 
tinct forms I* in somo degree parnllcl to the cmhryologlcal development 
of recent form*. I munt follow 1'lctct and Huxley In thinking that tho 
truth of thin doctrlno 1* very fur from proved. Yet I fully expect to 
•co it hereafter confirmed, at leant In regard to Niihordliiato group*, 
which havo hranehed off from each other within comparatively recent 
time*. For this doctrlno of Agassi accord* well with tho theory of 
natural Nelcetlon. 11 
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and oTortop on all aide* man/ a feebler branch, to by genera- 
tion I beliovo It has been with the great Tree of Life, which fills 
with Its dead and broken branches the crust of the earth, and 
covers the surfaco with its ever-branching and beautiful ramifi* 
cations.' 9 

It may also bo noted that thcro is a significant cor- 
respondence between tlio rival theories a* to the main 
fuctrt employed. Apparently every capital fact in tho 
ono view in a capital fact in tho other. Tho difference 
is in tho interpretation. To run tho parallel ready 
made to our hands : ■ # 

44 Tho simultaneous existence of the most diversified types 
under Identical circumstances, • • • • tho repetition of similar 
type* under tho most dlvorniflcd circumstance*, . • • . the unit/ 
of phm In othcrwUo hlghly-dlvcrsifled types of animals, . . . . 
the correspondence, now generally known as special homologies, 
iu tho details of structuro othcrwUo entirely disconnected, down 
to tho moHt ininuto peculiarities, , . . . tho various degrees and 
different kinds of relationship among animals which (apparently) 
can havo no genealogical connection, ♦ . . . tho simultaneous 
existence In tho earliest geological periods, . • • • of representa- 
tives of all tlio great types of tho animal kingdom, . . ♦ . the 
gradation hawed upon complications of strticturo which may ho 
traced among animals hiiilt upon tho same plan; tho distribu- 
tion of some type^ over tho most extensive range of surface of 
tlio globe, while others aro limited to particular geographical 
areas, . . . , tho Identity of structures of these types, notwith- 
standing their wide geographical distribution, ♦ . . . the com- 
munity of structure In certain respects of animals otherwise en- 
tirely dllfereiit, hut living within the samo geographical area, 
, • • . the connection by series of special structures observed 
In animals widely scattered over the surfaco of tho globe, • • • • 
the definite relations In which animals stand to the surrounding 
world, • . • • tho relations in which individuals of tho samo 

1 Agaxftlx, " Kx*ay on Chusificatl an ; Contributions to Natural Ills- 
lory," p. 1V2, it $cq. 
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species stand to ono another, • • . . tie limitation of tho nmgo 
of change* which animals undergo during tbolr growth, • • * . 
the return to * doflnlto norm of animals which multiply In vari* 
out ways, • . . . tho order of succession of tho different ty|»oi 
of animals and plants charactcristlo of tho different, geological 
epochs, • . • • tho localisation of somo typos of animal* upon 
tho sauto points of tho surface of tho globe during several sue* 
ccsslvo geological periods, , • , . the pttrultoltsm between tho 
order of succession of animals and plants In gcolnglcul times, 
and the gradation among their living representatives, . • . . tho 
parallelism between the order of suecc*»lon of animals In geo- 
logical times and thochauges their living representatives under- 
go during their cmbryologlcnl growth, 1 • • • , the combination 
in many txiinet typct of eharaetcre which in httvr aye* ajtjiatr 
dbvoiuirrttil in ttijl'tnnt f///'««, , , , , the |iuhilMUn» between 
the gnifhitlnu among auliuiils mid the I'liniiite-s they undergo 
during their growth, . • • , the nhtlloiisefcUtlng between Iheso 
different- series and tho gengrnphlnil dUtiibutloti of animals, 
• . • , tho conueetloii of nil the known features of Nature Into 
ono system — M 

In a word, tho wholo relations of animal*,. etc., to 
surrounding Nature and to each other, nro regarded 
under tho ono view as ultimnto fact*, or in their ulti- 
mate aspect, and interpreted theologically ; under tho 
other as complex facta, to bo analyzed and interpreted 

1 As to this, Dnrwln remarks that ho enn only bono to see tho law 
hereafter proved two (p. 410); and p. 1W8 J '"Ainu**!* InxUts that 
anelent aulmuls rcricmhlo to a eei tulu eitent thu embryos of recent 
animals of tho sumo claws ; or that tho geological succcxhIoii of ex* 
Unci forms Is in somo degroo parallel to tho cmbryolugtcitl development 
of recent forms. I inunt follow 1'lctct and Huxley In thinking thitt tho 
truth of this doctrluo Is very fur from proved. Yet I folly expect to 
sco it hereafter confirmed, at leant in regard to siihordhmto groups, 
which havo branched off from each other within comparatively recent 
times. For this doetrlno of Agasids accords well with tho theory of 
natural selection* 11 
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•clontlflcally. Tho one naturalist, perhaps too largely 
assuming tho scientifically unexplained to be inexpli- 
cable, vlo\V* tho phenomena only in their supposed 
relation to tho Divino mind. Tho other, naturally 
expecting many of these phenpmena to bo rcsolvablo 
under Investigation, views them in their relations to 
one another, and endeavor* to explain them an far a* 
ho can (and ]>crhaps farther) through natural causes. 

Hut does tho ono really exclude tho other? Does 
tho investigation of physical causes stand opposed to 
the theological view and tho study of tho harmonies 
between mind and Xaturo ? More than this, is it not 
most presumable that an intellectual conception re- 
alized in Malum would bo realized through natural 
agencies I Mr. Agassi/, answers theno questions alllriii* 
atlvely when ho declaims that "tho tank of science U 
to investigate what has been done, to inquire if pos- 
sible how it hnn heen <hmt % rather than to ask what is 
possible for the Deity, si nee v s c can Know that onhjhy 
what actually cxlbtn ; M and also when ho extends tho 
argument for the intervention in Xatnro of a creative 
mind to its legitimato application in tho inorganic 
world; which, ho remarks, "considered in tho samo 
light, would not fail also to exhibit unexpected evi- 
dence of thought, in tho character of tho laws regulat- 
ing tho chemical combinations, tho action of physical 
forces, etc., etc. w * Mr. Agassi/, however, pronounco** 
that "the connection between tho facts is only Intel* 
twtuaV — an opinion which tho analogy of the inor- 

1 Oft. <•//,, p, 1.11.—. Ono or two Ilrld^wntrp Trent Wr*, «n<1 mo*t, 
fiiO'lcrit work* upon nnttirul theology, riiotiM linvo remloml tho «*!•, 
ili*nnn of thought In Inorganic Nature not M unoxpwUtl/ 1 

2 
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panic world, just referred to, docs not confirm, for 
there a material connection betwocn tho facta Is justly 
held to bo consistent with an intellectual— and which 
tho most analogous cases wo can think of in tho or- 
ganic world do not favor ; for thcro is a material con* 
ncction between tho grub, tho pupa, and tho butterfly, 
between the tad polo and the frog, or, htill better, be- 
tween those distinct animals which succeed each other 
iu alternate and very dissimilar generations. Ho that 
mere analogy might rather suggest a natural connec- 
tion than the contrary; and the contrary cannot bo 
demonstrated until the possibilities of Nature under 
the Deity arc fathomed. 

]>ut, the intellectual connection being undoubted, 
Mr. Agassiz properly refers tho whole to" tho agency 
of Intellect as its first cause." In doing so, however, 
he is not supposed to be offering a scientific explana- 
tion of tho phenomena. Evidently he is considering 
only the ultimate W*y, not the proximate why or how. 

Now tho latter is just what Mr. Darwin is consid- 
ering.. He conceives of a physical connection between 
allied species; but we suppose ho does not deny their 
intellectual connection, ns related to a supreme intelli- 
gence. Certainly wo see no reason why he should, 
and many reasons why he should not. Indeed, as wo 
contemplate the actual direction of investigation and 
speculation in the physical and natural sciences, wo 
dimly apprehend a probable synthesis of these diver- 
gent theories, and in it the ground for a strong stand 
against mere naturalism. Even if the doctrine of tho 
origin of species through natural selection should pro- 
vail in our day, we shall not despair ; being confident 
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that tho gonitis of *n Agassis will bo found equal to tlio 
work of constructing, upon tlio mental and material 
foundations combined, a theory of Nature as theistjc 
and as scientific as that which he has so eloquently 
expounded. / 

To. conceive tho possibility of "the descent of 
specie* from species by insensibly lino gradations" 
during a long course* of time, and to demonstrate its 
eoinpatibilily with a .strict ly thebaic view of tho uni- 
verse, is ono thing; to substantiate the theory itself 
or show its likelihood is quite another thing. This 
brings us to consider what Darwin's theory actually 
is t and how he supports it. 

. That tho existing kinds of animals and plant*, or 
many of them, may bo derived from other and earlier 
kinds, in tho lapsd of time, is by no means a novel 
proposition. Not to speak of ancient speculations of 
tho sort, it is tho well-known Lamarckian theory. 
Tho first diOiculty which such theories meet with is 
that in the present age, with all its own and its inher- 
ited prejudgments, tho whole burden of proof is nat- 
urally, and indeed properly, laid upon the shoulders 
of the propounders ; and thus far the burden has been 
moro than they could bear. From the very nature of 
tho ease, subhtantivo proof of specific creation is not 
attainable ; but that of derivation or transmutation of 
spcciYs may be. Ho who affirms tho latter view is 
bound to do one or both of two things: 1, Kitlicr to 
assign real and adequato causes, the natural or neces- 
sary result of which must bo to produco the present 
diversity of species and their actual relations ; or, 2. 
To show the general conformity of the wholo body of 
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facti to suck resumption, niul also to adduce Instances 
explicablo by it and incxplicablo by tho rocoivod view, 
so perhaps winning our assent to tho doc-trine, through 
its competency to harmonize all tho fact*, even though 
tho cause of tho assumed variation remain an occult an 
that of tho transformation of tadpoles into frog**, or 
that of Corync into Surzla. 

Tho first lino of proof, successfully carried out, 
would establish derivation as a truo physical theory; 
the second, as a suilicient hypothesis. 

Lamarck mainly undertook tho first line, in A 
theory which has been so assailed by ridicule that it 
rarely receives tho credit for ability to which in itsdiy 
it was entitled. Hut ho assigned partly unreal, partly 
insufficient causes; and tho attempt to account for a 
progressive change in species through tho direct in- 
fluence of physical agencies, ami through the appe- 
tencies and habits of animals reacting upon their 
structure, thus causing the production and the succes- 
sive modification of organs, is a conceded and total 
failure. Tho shadowy author of the " Vestiges of tho 
Natural History of Creation " can hardly bo said to 
have undertaken cither line, in a scientitie way. Ho 
would explain the whole progressive evolution of Na- 
ture by virtue of an inherent tendency to develop- 
ment, thus giving us an idea or a word in place of a 
natural cause, a restatement of tho proposition instead 
of an explanation. Mr. Darwin attempts both lines 
of proof, and in a strictly scientitie spirit; but the 
stress falls mainly upon tho first, for, as ho does assign 
real causes, ho is bound to prove their adequacy. 

It should bo kept in mind that, while all direct 
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proof of Independent origination !* attainable from 
tho naturo of the cimo, tho overthrow of particular 
schemes of derivation lias not established tho opposite 
proposition. Tho futility of each hypothesis thus far 
proponed to account fur derivation may bo made 
apparent, or unanswerable objections may bo urged 
against it ; and each victory of the kind may reuder 
derivation inoro improbable, and thereforo specific 
creation more probable, without settling the question 
cither way. New fact*, or new arguments and a new 
mode of viewing tho question, m:iy some day change 
tho whole aspect of tho case. It is with the latter 
that Mr. Darwin now reopens the discussion, 

Having conceived the idea that varieties aro in* %/ 
cipieut species, ho is led to study variation in tho field 
where it shows it -elf most strikingly, and affords tho 
greatest facilities to investigation. Thoughtful natu- 
ral is tn have had increasing grounds to suspect that 
a reexamination of the question of species in zoology 
and botany, commencing with tho. so races which man 
knows moht about, viz., tho domesticated and culti- 
vated races, would bo likely somewhat to modify tho 
received idea of tho eutiro fixity of species. This 
field, rich with various but unsystematized stores of 
knowledge accumulated by cultivators and breeders, 
has been generally neglected. by naturalists, because 
these races are not in a state of nature; whereas they 
denervo particular attention on this very account, as 
experiments, or tho materials for experiments, ready 
to our hand. In domestication we vary some of tho 
natural conditions of a species, and thus learn experi- 
mentally what changes are within tho reach of vary 
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ing conditions in Nature. We separata and protect a 
favorite race against its foes or its competitors, and 
thus learn what it might become if Nature ever afford- 
ed it equal opportunities. Kvcn when, to subscrvo 
human uses, we modify a domesticated race t<J the 
detriment of its native vigor, or to the extent of prnc-. 
tical monstrosity, although wo sccuro forms which 
would not be originated and could not bo perpetuated 
in free Nature, yet we attain wider and justcr views 
of the possible degree of variation. We perceive that 
some species are more variable* than others, but that 
no species subjected to the experiment persistently 
refuses to vary ; and that, when it has once begun to 
vary, its varieties are not tho less but the more sub- 
ject to variation. "No case is on record of a variable 
being ceasing to be variable under 'cultivation. 9 ' It 
is fair to conclude, from tho observation of plants and 
animals in a wild as well as domesticated state, that 
the tendency to vary is general, and even universal. 
Mr. Darwin does "not believe that variability is an 
inherent and necessary contingency, under all circum- 
stances, with all organic beings, as some authors havo 
thought." No one supposes variation could occur 
under all circumstances ; but the facts on the whole 
imply a universal tendency, ready to be manifested 
under favorable circumstances. In reply to tho 
assumption that man has chosen for domestication 
animals and plants having an extraordinary inherent 
tendency to vary, and likewise to withstand diverse 
climates, it is asked : 

14 Now could a 8Avngc possibly know, when ho first tamed 
an animal, whether It would vary in succeeding generations, 
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and whether it would endure other climates! lias the little 
variability of the ass or Guinea-fowl, or the small power of en- 
duraneo of warmth hj the reindeer, or of cold by the common 
camel, prevented their domestication? I cannot doubt that if 
other animal* and plants, equal in number to oar domesticated 
productions, and belonging to equally diverse classes and coun- 
tries, wero taken from a state of nature, and could be made to 
breed for an equal number of generations under domestication, 
the/ would vary on an average as largely as the parent species 
of our exUting domesticated productions have varied. 1 * 

As to amount of variation, there is tlio common 
remark of naturalists that the varieties of domesti- 
cated plants or animals often differ more widely than 
do tho individuals of distinct species in a wild state: 
and even in Nature the individuals of some species are 
known to vary to a degreo sensibly wider than that 
winch separates related species. In his instructivo 
section on the breeds of the domestic pigeon, our an* 
thor remarks that " at least a score of pigeons might 
bo chosen which if shown to an ornithologist, and he 
were told that they were wild birds, would certainly 
bo ranked by him as well-defined species. Moreover, 
I do not bclievo that any ornithologist would place 
tho English carrier, the short-faced tumbler, the runt, 
tho barb, pouter, and fantail, in the same genus ; more 
especially as in each of these breeds several truly- 
inherited sub-breeds, or species, as ho might have 
called them, could be shown him. 9 ' That this is not 
A case like that of dogs, in which probably the blood of 
more than one species is mingled, Mr. Darwin proceeds 
to show, adducing cogent reasons for the common 
opinion that all have descended from tho wild rock- 
pigeon. Then follow somo suggestive remarks : 
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14 1 havo discussed tho probable origin of domestic plgoont 
at some, yet qulto iiiritil1U*ivtit 9 length ; because when I first kept 
pigeons and watched llio several kinds, knowing well how true 
tlicy bred, 1 felt full/ a* much ililllcnlty lu believing that they 
could ever have descended from a common parent a* any natu- 
ralist couM in coming to a similar conclusion In regard to many 
species of finches, or other largo groups of bird*, In Nature. 
Ono circumstance has struck mo much; namely, that nil tho 
breeders of tho vurious domestic uuima)s mid tho cultivator* of 
plant*, with whom 1 have over convolved, or whoso treaties I 
liave read, are firmly convinced that tho several hived* to which 
each has attended are descended from ho many aboriginally dls* 
tiiict species. Ask, as 1 have asked, a celebrated raUcr of Hero* 
ford cattle, whether bin cattle might not have descended from 
long- horn*, and ho will laugh you to scorn. 1 have never met a 
pigeon, or poultry, or duck, or rabbit lamier, who was not fully 
convinced that each main breed was descended from n din* 
tiuct species. Van Mans, In his treatise on pears and apple*, 
fihows how utterly he disbelieves that tho several sorts, for lu* 
bianco n Uihbtnn-pippin or C'odlin-upplo, could over have pro* 
cccdcd from tho seeds of tho samo treo. Innumerable other 
examples could bo given. Tho explanation, 1 think, is simple ; 
from long-continued study they are strongly impressed with tho 
dillereiices between tho several races; and though they Well 
know that each race varies hllghtly, for they win their prl/es by 
Delecting such blight differences, yet they ignore all general 
arguments, and refuso to sum up In their minds slight differ- 
ences accumulated during many successivo generations. May 
not those naturalists who, knowing far less of tho laws of In* 
heritauco than. does tho breo<ler, and knowing no more than ho 
docs of tho intermediate links In tho long lines of descent, yet 
admit that many of our domestic races have descended from tho 
sumo parents— may they not learn a lesson of caution, when 
they deride tho Idea of species in a stato of nature being lineal 
descendants of other species ? " 

Tho net mil cnuww of variation nro unknown, Mr* 
Darwin favors tho opinion of tho Into Mr. Knight, tho 
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great philosopher of horticulture, that variability under 
domestication is somehow connected with execs* of 
food. Ho regard* tlio unknown cause as acting chiefly 
upon the reproductive system of the parent*, which 
system, judging from tho ellect of confinement or cul- 
tivation upon it* functions, ho concludes to be moro 
Busceptiblc than any other to tho action of changed con- 
ditions of life, Tho tendency to vary certainly appear* 
to ho much stronger under domestication than in freo 
Nature. JSut we are not sure that the greater variable- 
ness of cultivated races is not mainly owing to tho 
far greater opportunities for manifestation and accu- 
mulation — a view seemingly all tho more favorable to 
Mr. Darwin's theory. The actual amount of certain 
changes, such as size or abundance of fruit, sizo of 
udder, stands of course in obvious relation to supply 
of food. 

Iteally, wo no moro know tlio reason why the pro- 
geny occasionally deviates from the parent than we do 
why it usually resembles it. Though the laws and 
conditions governing variation are known to a cer- 
tain extent, tlioso governing inheritance aro appar- 
ently inscrutable "Perhaps," Darwin remarks, " tho 
correct way of viewing the whole subject would be, to 
look ait tho inheritance of every character whatever as 
the rule, and non-inheritance as tho anomaly." This, 
from general and obvious considerations, we have long 
been accustomed to do. Now, as exceptional instances 
are expected to be capablo of explanation, whilo ulti- 
mato laws are not, it is rjuito possible that variation 
may bo accounted for, while the great primary law of 
Inheritance remains a mysterious fact. 
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The common proposition It, that *}kcic$ wprodue* 
tlicir lifof this is a sort of general inference, only a 
dogroo closer to fact tlmn tho statement that genera 
reproduce their like* The true proportion, the fact in- 
capable of further analysis, is, that individual* rej>Hh 
dace their like — that characteristics aro inheritahle. 
So varieties or deviation*, once originated, are perpetu- 
able, like species. Not so likely to he perpetuated, at 
tho outset; for tho new form tend* to resemble a 
grandparent and a long lino of similar ancestors, a* 
well as to resemble It* immediate progenitors Two 
forces which coincide in tho ordinary cane, whero tho 
offspring resembles its parent, act in different direc- 
tion* when it does not and it is uncertain which Mill 
prevail* If the remoter but very potent ancc*tnd In- 
il uen co predominate*, the variation disappear* with 
tho life of the Individual, If that of the immediate 
parent — feebler no doubt, but elohcr — the variety sur- 
vives in the offspring; whoso progeny now ha* a re- 
doubled tendency to produce it* own like ; whoso pro- 
geny again is almost fturo to produce its like, since it 
i* much tho same whether it takes after it* mother or 
it* grandmother. 

In this way race* arise, which under favorable con- 
ditloii* may be a* hereditary ns specie*. In following 
the o Indication*, watching opportunities, and breed- 
ing only frniii tho»u Individual* which vary mo4 In u 
desirable direct Ion, man lead* the course of variation 
a* ho lead* a streamlet — apparently at will, but never 
against tho force of gravitation— to a long distance 
from it* source, and make* it more Hubservlent to lit* 
use or fancy. lie unconsciously strengthens tho>o 
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variations which ho prizes when ho plants the seed of 
a favorite fruit, preserves a favorite dornostld animal, 
drowns tho uglier kittens of a litter, and allows only 
tho haudsomcht or the best mouHcrsto propngato. Still 
more, by methodical selection, in recent times almont 
marvelous results have been produced in now breeds 
of cattle, sheep, and poultry, and new varieties of fruit 
of greater and greater size or excellence. 

It is said that all domestic varieties, if left to run 
wild, would revert to their aboriginal stocks. Proba- 
bly they would wherever various race* of one species 
were left to commingle. At leant tho abnormal or 
exaggerated characteristics induced by high feeding, or 
high cultivation and prolonged close breeding, would 
promptly disappear; and tho surviving stock would 
soon blend into a homogeneous result (in a way pres- 
ently explained), which would naturally bo taken for 
tho original form; but wo could seldom know If it 
Were so. It is by no means certain that tho result 
would be tho same if tho races ran wild each in a sepa- 
rate region. Dr. Hooker doubts if there is a tmo ro- 
verhion in tho case of plants. Mr. Darwin's observa- 
tions rather favor it in tho animal kingdom. With 
mingled races revci>ion seems well made out in the 
ca^e of pigeons. The common opinion upon this sub- 
ject therefore probably has Homo foundation. But 
even If wo regard varieties n* oscillation* around a 
primitive centre or type, still It appears from tho 
readiness with which such varieties originate that a 
certain amount of disturbance would carry them be- 
yond tho influence of the primordial attraction, where 
they may bceomo now centres of variation. 
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Some eupposo tlint races cannot bo perpetuated 
indefinitely even by keeping up tho condition* under 
which they vera lixed; but the high antiquity of 

several, and the actual i!.\ity of many of them, nega- 
tive this assumption. u To assert that we could not 
breed our cart and race horse*, lung and short horned 
cuttle, and poultry of various breed*, for almost an 
infinite number of generations, would be oppo/ed to 
nil experience*" 
{ "Why varieties develop ho readily and deviate *o 
widely under domestication, while they are apparently 
ho rare or ho transient in freo Nature, may easily bo 
shown. In Nature, even with hermaphrodite plants, 
there is a vast amount of cros^fertilizatioii among 
various individuals of the same species. The inevi- 
table result of this (as was long ago explained in this 
Journal 1 ) is to repress variation, to keep the mass of 
a Hpecies comparatively homogeneous over any area 
in which It abounds In Individuals, Starting from It 
»Mg;reHlon of the lato Mr. Khlglit, now *o familial', 
that close interbreeding dimlubhes vigor and fertili- 
ty; 1 and perceiving that bbcxuality is ever aimed at 
in Nature — being attained physiologically in numer- 
ous canes where, it is not structurally — Mr. Darwin 
has worked out the subject in detail, and ►liowu how 
general is the concurrence, either-habitual or occasional, 
of two hermaphrodite individuals in the reproduction 
of their kind; and has drawn tho philosophical infer- 

* Volume xvtl. (2), IH.-il, p. 13. 

* We Hii*)Krt tlmt thin iff not un uhlninto fart, but a natural coiim* 
quince of iiilirrUiiiii'c*— ttM* fiilirrllaiiei* of UUciimi or of tnnloin-y to ill* 
tntf, ^hitli cloHu ItitiM'btrt'ilhi^ |ici|Ktuatcn ami Accumulate**, but wM« 
brccillng tuny ncutrulUu or iliiulimto. 
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enco that probably no organic being self-fertilize* in* 
definitely ; but that a crow with another individual is 
occasionally— perhaps at very long interval*— indis- 
[»cn*ab!o. Wo refer tho reader to tho section on the 
JntcrcroHxing of individuals (pp. 00-101), and alao to an 
article in tho Gawlenctf Chronicle a year and a half 
ago, for the details of a very interesting contribution 
to science, irrespective of theory. 

In domentication, this intercrossing may bo pre- 
vented; and in thin prevention ties the art of pro- 
ducing varieties Hut "the artltnelf is Nature," sinco 
tho whole art connlM* in allowing tho mont universal 
of all natural tendencies in organic thing* (inheritance) 
to operate uncontrolled by other and obviously inci- 
dental tendencies. No new jKjwcr, no artificial force, 
is brought into play either by separating tho stock of 
a denirablo variety so ns to prevent mixture, or by 
selecting for breeders thoso individuals which most 
largely purtidio of tho pccularltlcrt for which tho breed 
Is valued. 1 

Wo sen every whero around us tho remarkable' 
rcHultn which Mature may bo wild to have brought 
about under artificial selection and separation. Could 
she neeomplbh similar results when left to herself? 
VarlatloiiH might begin, we know they do begin, in a 
wild Mate. Hut would any of them bo preserved and 
carried to an cpial degree of deviation ) Is there any- 
thing in Nature which in tho long-run may answer to J 

1 Tlio roll* ami proeeuxe* of breeder* of unlmnh, ami their reunite, 
•ro no familiar Unit tliey nec«l not tic partleulurlxeil, Leu*. U popularly 
known ahout ttui production of vegetable raee*. Wo refer our rcaderi 
Iwiek to Oil* Journal, vol. xxvll,, pp. 410-112 (Muy« 1850), for an ab» . 
•tract of the paper* of M. Vilmorin upon thin *ul»ject,. 



84 DARWINIAHA. 

Artificial selection t Mr. Darwin thinks that tlioro Is ; 
and Natural Selection is tho koy-noto of his discourse. 

As a preliminary, ho 1ms a short chapter to show 
that there is variation in Nature, and therefore some- 
thing for natural selection to act upon. IIo readily 
shows that such mere variations as may ho directly 
referred to physical conditions (like the depauperation 
of plants in a sterile soil, or their dwarfing as they 
approach an Alpine summit, the thicker fur of an ani- 
mal from far northward, etc.), and also those indi- 
vidual differences which we everywhere recognize hut 
do not pretend to account for, are. not sopurahlo hy any 
assignable lino from more strongly-marked varieties; 
likewise that there is no clear delimitation between 
the latter and sub-species, or varieties of the Ingest grade 
(distinguished from species not by any known incon- 
stancy, but by the supposed lower importance of their 
characteristics); nor between these and recognized 
species. " Thesd differences blend into each other in 
an insensiblo series, and the series impresses the mind 
with an idea of an actual passage." 

This gradation from species down ward is well mado 
out. To carry it ono step farther upward, our author 
presents in a strong light tho differences which prevail 
among naturalists as to what forms should be admit- 
ted to the rank of species. Home genera. (and these 
in some countries) give riso to far more discrepancy 
than others; and it is concluded that tho largo or 
dominant genera are usually the most variable. In 11 
ilora so small as tho llritish, 182 plants, generally 
reckoned as varieties, have been ranked- by some bot- 
anists as species. Selecting tho Uritit h genera which 
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Includo the most polymorphous forms, it appears that 
Uubington's Dora gives them 251 (specie*, Bentham's 
only 112, a dillerenco of 139 doubtful forma. These 
aro nearly tlicoxtremo views, l>ut they aro tho views of 
two most capable and most experienced judges, in ro 
K|K?ct to one of tho best-known iloras of tho world. Tho 
fact in suggestive, that the bent-known countries fur- 
nihil the greatest number of such doubtful cages, Illus- 
trations of thin kind may be multiplied to a great ex- 
tent. They make it ]>lain that* whether species in 
Nature are aboriginal and definite or not, our practical 
conclusions about them, as embodied in systematic 
works, aro not fadn but juihjtacnf* % and largely fal- 
lible judgments. 

How much of the actual coincidence of authorities 
is owing to imperfect or restricted observation, and 
to one naturalist's adopting the conclusions of another 
without independent observation, this is not theplaco 
to consider. It is our impression that species oT an !• 
mals nvo more definitely marked than those of plants; 
this may arise from our somewhat extended acquaint- 
ance with tho latter, and our ignorance of tho former. 
Hut we are constrained by our exj>crienco to admit 
the strong likelihood, in botany, that varieties on tho 
one band, and what aro called closely-related species 
on the other, do not differ except in degree. "When- 
ever this wider difference separating .the latter can bo 
spanned by intermediate forms, as it sometimes is, no 
l>o(anist Ion*' resists: tho inevitable conclusion. When- 
ever, therefore, this wider di He re nee can be shown to 
bo compatible with community of origin, and explained 
through natural selection or in any other way, we aro 
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ready to adopt the probable conclusion ; and wo soo 
beforehand how strikingly tho actual geographical 
association of related species favors tho broader viow. 
Whether wo should continue to regard tho forms in 
question as distinct specie*, depends upon what mean* 
ing we shall finally attach to that term ; and that de- 
pends upon how far tho doctrine of derivation can ho 
carried bark and how well it can be supported. 

In applying his principle of natural selection to 
tho work in hand, Mr. Darwin assume*, as we have 
seen: 1, Soino variability of animals and plants in 
nature; 2. The absence of any definite distinction be- 
tween slight variations, and varieties of the highest' 
grade ; 3. The fact that naturalists do not practically 
agree, and do not increasingly tend to agree, as to wlutt 
forms aro species and what are strong varieties, thus 
rendering it probable that there may ho no essential 
and original 'difference, or no possibility of ascertain- 
ing it, at least in many cases; also, 4. That tho most 
flourishing and dominant species of the larger genera 
on an average vary most (a proposition which can ho 
substantiated only by exten.sivo comparisons, tho do- 
tails of which aro not given); and, 5. That in largo 
pencra tho species aro apt to bo closely but unequally 
allied together, forming little clusters round certain 
species — just such clusters as would be formed if wo 
suppose their members once. to have been satellites or 
varieties of a central or parent species, but to havo 
attained at length a wider divergenco and a speciijc 
character. The fact of such association is undeniable ; 
and tho»uso which Mr, Darwin makes of it seems fair 
and natural. 
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Tho gist of Mr. Darwin's work is to iliow tliat 
•ttdi varieties aro gradually diverged into species 
and genera through natural selection; that natural 
selection is tho inevitable result of the struggle for 
existence which all living things aro engaged in ; and 
that this struggle in an unavoidable consequence of 
several natural causes, but mainly of the high rate at 
which all organic beings tend to increase. 

Curiously enough, Mr. Darwin's theory is grounded 
upon tho doctrine of Malthtis and tho doctrine of 
llubbcs. Tho elder DcGandollo had conceived tho 
idea of the titrtigglo for existence, nnd, in a passage 
which would have delighted the cynical philosopher 
of Mahucbbury, had declared that all Nature is at war, 7 
one organism with another or with external Nature ;j 
and Lyell and Herbert had made considerable use of 
it. ]>ut llobbes in his theory of society, and Darwin 
in his theory of natural history, alona have built their 
systems upon it. However moralists and political 
economists may regard these doctrines in their original 
application to human society and the relation of popu- 
lation to subsistence, their thorough applicability to 
tho great society of tho organic world in general is 
now undeniable. And to Mr. Darwin belongs the 
credit of making this extended application, and of 
working out the immensely diversified results with 
rare sagacity and untiring patience. He has brought 
to view real causes which have been largely operative 
in the establishment of the actual association and geo- 
graphical distribution of plants and animals. In this 
he must be allowed to have made a very important 
contribution to an interesting department of science, 
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even if his theory fails in tbo endeavor to explain the 
origin or diversity of species. 

44 Nothing is caster," says oar author, " than to admit In 
worth tlio truth of tho universal struggle for life, or more diffi- 
cult — at least I have found it so— than constantly to bear this 
conclusion in mind. Yet, unless it ho thoroughly ingrained in 
tho mind, I am convinced that tho whole ccouomy of Nature, 
with every fact on distribution, rurity, ubundauce, extinction, 
and variation, will ho dimly seen or qulto misunderstood. Wo 
behold tho face of Nature bright with gladness, wc often see 
superabundance of food ; wo do not sec, or we forget, that tho 
birds which arc idly singing round us nostly live ou insects or 
seeds, and aro thus constantly destroying life; or wo forget how 
largely these songsters, or their eggs, or their nestlings, aro de- 
stroyed by birds and beasts of prey; wb do not alwuys bear in 
mind, that, though food may bo now superabundant, it is uot so 
at all seasons of each recurriug year. 19 — (p. 02.) 

44 There is no exception to the rule tliat every organic being 
naturally increases at so high a rate that, if not destroyed, tlio 
earth would soon bo covered by tho progeny of a single pair. 
Even slow-breeding man has doubled in twenty-five years, and 
at this rate, in a few thousand ycars r tlivro would literally not 
be standing-room for his progeny. JJnmeus 1ms calculated that 
if an annual plant produced only two seeds— and there is no 
plant so unproductive as this— and their seedlings next year pro* 
duced two, and so on, then in twenty years there would bo a 
million plant*. Tho elephant is reckoned to be tho slowot 
breeder of all known animal*, and I have taken some pains to 
estimate its probablo minimum rato of natural increase ; it will 
bo under tho mark to assume- that it breeds when thirty years 
old, and goes on breeding till ninety years old, bringing forth 
three pairs of young in this interval ; if this be so, at tho end of 
the fifth century thero would bo alive fifteen million elephauts, 
descended from the first pair. 

44 But we havo better evidence on this subject than mcro 
theoretical calculations, nnmely, tho numerous recorded crises of 
the nstouishiugly rapid increase of various animals in a stute of 
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nature, when circumstances hare been favorable to them dur* 
ing two or throo f blowing seasons. Still more striking la tbo 
evidence from our domestic animals of many kinds which hare 
run wild in several |>artt of tho world; if tho statements of the 
roto of incrcaso of slow-breeding cattlo and horses in South 
America, and latterly in Australia, had not been well authenti- 
cated, they would have been quite incredible. So it is with plants : 
cases could be given of introduced plants which have, become 
common throughout whole Uland* in a period of less than ten 
years. Several of tho plnnU now most numerous over tho wide 
plains of La Plata, clothing «quaro leagues of surface almost to 
tho exclusion of all other plants, have been introduced from 
Kiropo; and thero aro plants which now rango in India, as I 
hear from I)r. Falconer, from Capo Comorin to the Himalaya, 
which havo been Imported from America since its discovery. 
In Mich cases, and endless instances could be given, no one sup- 
poses that tho fertility of theso animals or plants has been sud- 
denly and temporarily increased in any sensible degree. The 
obvious explanation i*, that tho conditions of life havo been yery 
favorable, and that there has consequently been less destruction 
of the old and young, and that nearly all tho young hare been 
enabled to breed. In such cases tho geometrical ratio of in* 
crease, the result of which never fails to bo surprising, simply 
explains the extraordinarily rapid Incrcaso and wide diffusion of 
naturalized productions in their new homes." — (pp. 04, 05.) 

44 All plants and animals aro tending to incrcaso at a geo- 
metrical ratio; all would tno*t rapidly stock any station in 
which they could anyhow exist ; the increase mu*t bo checked 
by destruction ut feome i»eriod of life."— (p. 05.) 

Tho dilTercneo between the most and the least pro- 
lific species is of no account : 

« 

44 Tho condor lays a couple of eggs, and the ostrich a score; 
and yet in tho samo country tho condor may be tho moronumer* 
ous of tho two. The Fulmar petrel lays but ono egg, yet it U 
believed to bo tho most numerous bird in tho world. 1 '— (p. 08.) 

14 The amount of food gives tho extreme limit to which each 
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species can Incroaso ; but very frequently It U not tlio obtaining 
of food, but tho serving ns prey to other animal*, which do* 
tcnulnes tho averngo muubcrH of species,' 1 — (p, 08.) 

u CUmato plays an Important part in determining thoavcrngo 
numbers of a species, and periodical season* of extremo cold or 
drought I bellevo to bo tho most ellcetlvo of all check*. I 
estimated that tho winter of 185l-V>3 destroyed four-fifths of 
tlio birdu in my own ground*; and thin I* a tromendoiiNdi'ftt ruc- 
tion, when wo remember that ten percent. Is au extraordinarily 
aovcro mortality from epidemics with limn. Tho action of 
elimato seems at flrnt night to bo quite Indcpend* nt of tho 
struggle for existence; but, In ho far an climate chlelly .nets in 
reducing food, It bring* on tho most severe struggle between tho 
individuals, whether of the same or of dUtlnet specie*, which 
tiubhist on the same kind of food. Kvcn when climate, for in* 
fstanco extremo cold, nets directly, It will he tho leant vigorous, 
or those whieh havo got least food through the advancing winter, 
which will sutler most. When we travel from south to north, 
or from a damp region to a dry, we invariably see some specif* 
irradually getting rarer and rarer, and Itnally disappearing; and, 
tlio change of climate being conspicuous we are tempted to at- 
tribute the whole cllect to its direct action. Jlut thin Is a very 
falso view ; wo forget that each species, even where It most 
abounds, is constantly sutlVring enormous destruction at somo 
period of its life, from cnenilcs or from competitors for the samo 
placo and food ; and if these enemies or competitors bo In tho 
least degreo favored by any slight change of climate, they will 
increase In numbers, and, ns each area Is already Mocked with 
inhabitant*, tho other species will decrease, When we travel 
southward and see a species decreasing In numbers, we may fed 
sure that the cause lies quito n* much In other species being 
favored ns in this ono being hurt. 80 it is when wo travel 
northward, but in n somewhat lesser degree, for tho number or 
species of all kinds, and thcrcforo of competitors, decreases 
northward; hence, in going northward, or In ascending a 
mountain, wo far ofteuer meet with stunted forms, duo to tho 
directly injurious action of elimato, than wo do in proceeding 
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southward or in descending a mountain. When wo reach tho 
arctlo regions, or onow-eap|>e<l summits, or absolute deserts, tho 
•trugglo for life U almost exclusively with tlio elements. 

44 That climato acts In rhaln part indirectly by favoring other 
species, wo may clearly sco In tho prodigious number of plants 
In our gardens which can perfectly well enduro our climate, but 
which never become naturalized, lor they cannot corn pe to with 
our native plant*, nor re*Ut destruction by our native animals," 
— (pp. 68, CD.) 

After nu instructive instance in winch "cattle ab- 
solutely determine tho exihtenco of tho Scotch iir," 
wo are referred to ease* In which inaccU determine tho 
exihtenco of cattle : 

44 Perhaps Paraguay otTers the most curious instance- of this; 
for hero neither cuttle, nor horses, nor dogs, bavo ever run 
wild, though they swarm southward and northward in a feral 
state; ami A/arrt and Jtcnggcr have shown that this Is caused 
by the greater number In Paraguay of a certain fly, which lays 
its egg* in the navels of tin so animals when first horn. The in- 
crease of thetfu Dies, numerous as they arc, tiiu*t ho habitually 
checked by Homo mean*, probably by birds. Hence, if certain 
Insectivorous birds (whoso numbers are* probably regulated by 
hawks or beasts of prey) wero to lucrcaso In Paraguay, the flies 
would decrease— then cattle and horses would become feral, 
and this would certainly greatly alter (as indeed I have observed 
In parts of South America) tho vegetation; this, again, would, 
largely ailed tho insects; and this, as wo have Just seen In 
HnfVonMiire, the Insectivorous birds, and so onward In ever- 
Increasing circles of complexity. Wo began this series by In- 
sectivorous birds, and wo had ended with them. Not that In 
Nature the relations can ever be as simple as this, Ihittle within 
battle mint ever bo recurring with varying success; and yet In 
the long-run the forces aro so nicely balanced that tho faco of 
Nature remains uniform for long periods of time, though as* 
suredly tho merest trlllo would often givo tho victory to ono 
organh being over another. Nevertheless, so profound Is our 
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Ignorance, and so high our preemption, that wo marrel whon 
wo hoar of tho extinction of an organic being ; and an wo do not 
•co the cause, wo Invoko cataclysms to dcsolato tho world, or 
Invent laws on tho duration of tho forms of Hfol"— (pp. 72, 78.) 
44 When wo look nt tho plant* and bushes clothing an on* 
tangled bank, wo aro tempted to attrlhuto their proportional 
number* nnd kind* to what wo call ehunco. Hut how fulmo a 
view U this I Kwry ono linn heard that when an American 
forest li cut down, a very dlllcrctit vegetation npi'lng* up} but 
It has been observed that tho tree* now growing on tho ancient 
Indian mound*, In the Southern United Hint en, dUphiy tho mimo 
beautiful diversity and proportion of kind* a* In tho surround* 
Ing virgin foreats. What a rttriiiwlo between tho several kludi 
of tree* mu*t hero have gone on during long centuries, each 
annually scattering Its seeds by tho thou*and; what war bo* 
tweon insect and Insect—- between Innccts, snail*, and other 
animals, with birds nnd beasts of prey— nil striving to inercuHO, 
nnd all feeding on each other or on tho trees, or their teed* and 
Docdliug*, or ontho other plants which first clothed the' ground 
nnd thus chocked the growth of the tree* I Throw up a hand* 
fid of feathers, and nil mutt fall to tho ground according 
to definite law*; but how simple Is this problem 'compared 
to tho action and reaction of tho Innumcruhlo plants and nnU 
mals which have determined, in tho course of centuries, tho 
proportional numbers nnd kinds of trees now growing on tho 
old Indian ruins ! M — (pp. 74, 75.) 

For ro.'tHwhH obvious upon reflection, tlio competi- 
tion in often, if not generally, moat >evero belweit 
nearly related apeeie* when they arc In contact, so 
that ono driven the other before it, na tho Hanoverian 
tho old Kiigliidi rat, the hiiiiiU AhIiiIIo cockroach lit 
Kushia, its greater congener, etc. And thin, when duly 
considered, explains many curtou* rcai'dtii; Bitch, for 
instance, as tho considerable number of different gen- 
era of plant* and animal* which aro generally found 
(o inhabit any limited area. 
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"The truth of tho principle that tho greatest amount of Ufa 
ean ha aopportod by groat diversification, of structure la aeen 
under man/ natural circumstances. In an extremely small area, 
especially If free)/ open to Immigration, and whore tha contest 
between Individual end Individual must bo sovoro, wo always 
And great diversity In Its Inhabitants, For Instance, I found 
that a plooo of turf, three feet by four In si*o, which had been 
exposed for many years to exactly tho samo condition!, sup* 
ported twenty spoclcs of plants, and these belonged to eighteen 
genera, and to eight orders, which showed how much these 
plants differed from each other. Ho It Is with the plants and 
Inserts on small and uniform Islets; and so In small ponds* of 
fresh water. Farmers find that they can ralso most food by a 
rotation of plants belonging to tho most different orders ; Nature 
follows what may bo called a simultaneous rotation. Sto»t of 
tho animals and plants which live closo round any small piece of 
ground could live on It (supposing It not to be in any way po- 
ouliar in Its nature), and may bo said to be striving to tho utmost 
to live there; but It is seen that, whero they come Into the 
closest competition with each other, tho advantages of di veri- 
fication of structure, with tho accompanying differences of habit 
and constitution, determine that the inhabitant*, which thus 
jostle each other most closely, shall, as a general rule, belong to 
what wo call different genera and orders/*— (p. 114.) . 

Tho abundance of somo forms, tho rarity and final 
extinction of many other*, ami tho consequent diver* 
gorico of character or Increaao of di (Terence among tho 
surviving ivpruaoiitnti vc?h, arc other coiiHe<juoiieo*. Ae 
favored forma IncrcnHC, tho lex* favored must dimin- 
ish In number, for thero is not room for nil; and tho 
ellghtcHt advantage, at Hint probably inappreciable to 
human ohnorvation, must decide which ahull prevail 
and which muat porinh, or bo driven to another and 
for it moro favorable locality* 

We cannot do justice to tho interesting chapter 
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upon natural selection by separated extract*. The 
following muet acrvo to show Low the principle li sup- 
posed to work: 

44 If during tlio long course of ages, and under varying condi- 
tions of life, organic being* vary ut all In tlio several ports of 
their organization, and 1 think thU cannot bo disputed ; If thcro 
be, owing to tho high geometrical powers of increase of each 
species, at some ago, season, or year, a scvero struggle for lifo, 
and this certainly cannot bo disputed : then, considering tho 
infmito complexity of the relations of all organic beings to each 
other and to their conditions, of existence, causing an Infinite di- 
versity in structuro, constitution, and habits, to be advantageous 
to them, I think it would bo a most extraordinary fact if no 
variation ever had occurred useful to each being's own welfare, 
in the emno way as so many variations havo occurred useful to 
man. But if variations useful to any organic being do occur, 
assuredly individuals thus characterized will havo tho best 
chnnco of being preserved in tho struggle for lifo; and from tho 
strong principle of inheritance they will tend to produco off- 
spring similarly characterized. This principle of preservation 
I have called, for tho sake of brevity, Natural Selection."— (pp. 
120,127.) ' 

44 In order to mako It clear how, as I believe, natural selec- 
tion acts, I must beg permission to givo ono or two imaginary 
illustrations. Let us tnko tho caso of a wolf, which preys cm 
various animals, securing sonio by craft, some by strength, and 
somo by ileetness ; and let us suppose that tho fleetest prey, a 
deer for instance, had from any chango in tho country increased 
in numbers, or that other prey had decreased In numbers, 
during that season of tho yoar when tho wolf is hardest pressed 
for food. I can under such circumstances see no reason to 
doubt that tho swiftest and stimmeht wolves would havo tho 
best chauco of surviving, and so bo preserved or selected— pro- 
vided always that they retained strength to master their prey 
at this or at somo other period of tho year, when they might bo 
compelled to prey on other Animals. I can seo no moro reason 
to doubt this than that man can improve tho (loetness of his 
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greyhounds by oareftil and methodical selection, or by {hat un- 
oonsolous selection which results from each roan trying to keep 
tlio beit dogs without an/ thought of modifying the brood* 

"Even without any cliango In tho proportional numbers of 

the aiilruaU on which our wolf preyed, a cub tnlght bo born 

with an Innate tendency to pursue cortaln kinds of prey. Nor 

eani this be thought very Improbable; for we often observe 

^ great differences In the natural tendencies of our domcsUe anl- 

I mals: one cat, for Instance, taking to catching rats, another 

mico ; ono cat, according to Mr. St. John, bringing home winged 
game, another hares or rabbits, and another hunting on marshy 
ground, and almost nightly catching woodcocks or snipes. Tho 
tendency to catch rats rather than mice is known to be inher- 
ited. Now, if any slight innate change of habit or of structure 
benefited an individual wolf, it would have the best chance of 
surviving and of leaving offspring. Some of its young would 
probably inherit the satno habits or structure, and by the repe- 
tition of this process a new variety might be formed which 
would either supplant or coexist with the parent-form of wolf. 
I Or, again, tho wolves Inhabiting a mountainous district, and 

[ those frequenting the lowland.*, would naturally be forced to hunt 

different prey ; and from a continued preservation of the indi- 
vidual!* best fitted for tho two sites, two varieties might slowly 
bo formed. TIk-ho varieties would cross and blend where they 
met; but to this subject of intercrossing wo shall soon have to 
return. I may add that, according to Mr. Pierce, there are two 
varieties of tho wolf inhabiting tho Cat skill Mountains In the 
United Stutes, ono with a li^ht greyhound-like form, which pur* 
' sues deer, and the other moro bulky, with shorter legs, which 

more frequently attacks tho shepherd's flock."— (pp. 90, 91.) 

Wo cko out tlio illiiMtrution hero with a counterpart 
Inatiuifo, viz., tho remark of Dr. linchmnn that 44 tho 
deer that reside permanently in tho swamps of Caro- 
lina aro taller and longer-legged than those in tho 
higher ground*." * 

1 " Quadrupeds of America," vol. il., p. 280. 
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The limits allotted to this article are nearly reached, 
yet only four of the fourteen chapters of tho volumo 
have been touched. Those, however, contain tho 
fundamental principles of the theory, and most of 
those applications of it which aro capable of something 
like verification, relating as they do to tho phenomena 
now occurring. Some of our extracts also show how 
these principles are thought to havo operated through 
the long lapse of tho ages. The chapters from the 
sixth to the ninth inclusive aro designed to obviate 
difficulties and objections, "some of them so grave 
that to this day," tho author frankly says, he " can 
never reflect on them without being staggered." We 
do not wonder at it. After drawing what comfort 
he can from " tho imperfection of tho geological rec- 
ord" (Chapter IX.), M'hich we suspect is scarcely exag- 
gerated, the author considers tho geological succession 
of organic beings (Chapter X.), tosco whether they bet- 
ter accord with the common view of tho immutability 
of species, or with that of their slow and gradual 
modification. Geologies must sctllo that question. 
Then follow two most interesting and ablo chapters 
on the geographical distribution of plants and animals, 
the summary of which we should be glad to cite 5 then 
a fitting chapter upon classification, morphology, cm- 
biyology, etc., as viewed in tho light of this theory, 
closes the argument ; the fourteenth chapter being a 
recapitulation. 

The interest for the general reader height ens as the 
author advances on his perilous way and grapplo* 
manfully with tho most formidable difficulties. 

To account, upon these principles, for the gradual 
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elimination and segregation of nearly allied forms— 
inch as varieties, sub-species, and closely-related or rep- 
resentative species— -also in a general way for their geo- 
graphical association and present range, is compara- 
tively cany, is apparently within the bounds of possi- 
bility. Could wo stop here wo should be fairly con- 
tented. But, to complete the system, to carry out the 
principles to their ultimate conclusion, and to explain 
by them many facts in geographical distribution which 
would still remain anomalous, Mr. Darwin is equally 
bound to account for the formation of genera, families, 
orders, and even classes, by natural selection. lie 
docs "not doubt that the theory of descent with 
modification embraces all the members of the same 
class," and ho concedes that analogy would press the 
conclusion still further; while ho. admits that "the 
more distinct the forms are, the more the arguments 
fall away in force." To command assent we natu- 
rally require decreasing probability to be overbalanced 
by an increased weight of evidence. An opponent 
might plausibly, and perhaps quite fairly, urge that 
the links iu the chain of argument are weakest jutt 
whero the greatest stress falls upon them. 

To which Mr. Darwin's answer is, that the best 
parts of the testimony have been lost. Ho is confi- 
dent that intermediate forms must have existed; that 
in the olden times when the genera, the families, and 
the orders, diverged from their parent stocks, grada- 
tions existed as fine as those which now connect close- 
ly related species with varieties. But they have passed 
and left no sign. The geological record, even if all 
displayed to view, is a book from which not only many 
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pages, but oven whole alternate chapters, have boon 
lost oa^ or rather which wore never printed from tho 
autographs of Nature. The record was actually made 
in fossil lithography only at certain times and under 
certain conditions (i. c., at periods of slow subsidenco 
and places of abundant sediment) ; and of theso rec- 
ords all but tho last volume is out of print; and of 
its pages only local glimpses havo been obtained. 
Geologists, except Lyell, will object to this— some of 
them moderately, others with vehemence. Mr. Dar- 
win himself admits, with a candor rarely displayed on 
such occasions, that ho should havo expected more 
geological evidence of transition than ho find*, and 
that all tho most eminent paleontologists maintain 
tho immutability of specie*. 

Tho general fact, however, tliat tho fowl I fauna of 
each period as a whole is nearly intermediate in charac- 
ter between tho preceding and tho succeeding faunas, 
is much relied on. AVo are brought one step nearer to 
the desired inference by the similar "fact, insisted on 
by all paleontologists, that fossils from two consecu- 
tive formations are far more closely related to each 
other than are tho fossils of two remote formations. 
Pietct gives a well-known instance — tho general ro- 
ficmblanco of tho organic remains from tho several 
6tagcs of the chalk formation, though tho species arc 
distinct at each stage. This fact alone, from its gen- 
erality, seems to havo shaken Prof. Pictet in his 
firm belief in tho immutability of species" (p. 335). 
What Mr. Darwin now particularly wants to complete 
his inferential evidence is a proof that tho samo grado- 
tion may be traced in later periods, say in tho Tertiary, 
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and between that period and tlio present; also that 
the later gradations are finer, so as to leave it doubt- 
ful whether the succession is one of species— believed 
on the one theory to be independent! on the other, 
derivative— or of varieties, which are confessedly deriv- 
ative. The proof of the finer gradation appears to 
be forthcoming. Des Hayes and Lyell have concluded 
that many of the middlo Tertiary and a largo pro- 
portion of the later Tertiary mollusea are specifically 
identical with living species; and this is still the 
almost universally prevalent view. But Mr. Agassiz 
states that, "in every instance where he had sullicient 
materials, ho had found that the species of the two . 
epochs supposed to be identical by Des Hayes and 
Lyell were in reality distinct, although closely allied 
HpecieH." * Moreover, lie is now satisfied, ns wo under- 
stand, that the same gradation is traceable not merely 
iu each great division of the Tertiary, but in particular 
deposits or sueceshive beds, each answering to a great 
number of years; where what have passed unques- 
tioned as members of one species, upon closer examina- 
tion of numerous specimens exhibit differences which 
in his opinion entitle them to bo distinguished into 
two, three, or more species. It is plain, therefore, that 
whatever conclusions can bo fairly drawn from tho 
present animal and vegetable kingdoms in favor of a 
gradation of varieties into species, or into what may 
1)0 regarded as such, tho same may be extended to tho 
Tertiary period; In both cases, what some call species 
others call varieties ; and in tho later Tertiary shells 

1 "Proceeding* of the American Academy of Arts and Sciences," 
vol. Kr., p. 17S. 
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this diltercnco in judgment affects almost half of tho 
species! , ' 

Wo pass to a second difficulty in tho way of Mr* 
Darwin's theory ;' to a case where wo aro perhaps en- 
titled to demand of him evidence of gradation like 
that which connects the present with the Tertiary mol- 
lusea. Wide, very wide is tho gap, anatomically and 
physiologically (wo do not speak of tho intellectual) 
between the highest quadrumana and man ; and com- 
paratively recent, if ever, must tho lino have bifur* 
cated. Hut where la tliero the slight est evidenco of a 
common progenitor? Perhaps Mr. Darwin would 
reply by another question:, where aro tho. fossil re- 
mains of tho men who made the Hint knives ami arrow- 
heads of the Sommo Valley ? 

We have a third objection, one, fortunately, which 
has nothing to do with geology, Wo can only state it 
hero in brief terms. Tho chapter tin hybridism is 
most ingenious, able, and instructive. If sterility of 
crosses is a Fpecial original arrangement to prevent tho 
confusion of species by mingling, as is generally as- 
sumed, then, since varieties cross readily and their 
offspring is fertile inter w } there is a fundamental dis- 
tinction between varieties and species. Mr. Darwiil 
therefore labors to show that it is not a special endow- 
ment, but an incidental acquirement, Jio does show 
that tho sterility of crosses is of all degrees; upon 
which wo have only to say, Ntitum nonfacit salt urn, 
hero any more than elsewhere. Dut, upon his theory 
ho is bound to show how sterility might bo acquired, 
through natural selection or through something else. 
And the difficulty i», that, whereas individuals of tho 
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Tory samo blood tend to bo sterile, and somewhat ro- 
motor unions diminish this tendency, and when they 
have diverged into two varieties the cross-breeds be- 
tween the two are more fertile than either pore stock 
—yet when tliey have diverged only one degree more 
the whole tendency is reversed, and the mongrel is ster- 
ile, either absolutely or relatively* Ho who explains 
the genoais of species through purely natural agencies 
should assign a natural cause for this remarkable result ; 
and this Mr. Darwin has not done. Whether original or 
derived, however! this arrangement to keep apart those 
forms which have, or have acquired (as the case may 
be), a certain moderate amount of di (Terence, looks to 
us as much designed for the purpose, as does a ratchet 
to prevent rcverso motion in a wheel. If species havo 
originated by divergence, this keeps them apart. 

Here let us suggest a possibly attainable test of the 
theory of derivation, a kind of instance which Mr. 
Darwin may bo fairly asked to produce— viz., an in- 
stance of two varieties, or what may be assumed as 
such, which havo diverged enough to re verso the move- 
ment, to bring out some sterility in the crosses. The 
best marked human races might offer tho most likely 
case. If rnulattocs are sterile or tend to sterility, as 
some naturalists confidently assert, they afford Mr. 
Darwin a. caso in point. If, as others think, no such 
tendency is mado out, the required evidence is want- 
ing. 

A fourth and tho most formidable difficulty is that 
of the production and specialization of organs. 

It is well said that all organic beings have been 
formed on two great laws : unity of type, and adap- 
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tation to tho conditions of oxlstonco, 1 Tho spootul 
tclcologists, such as Palcy, occupy tho in solves with 
tho latter only; they refer particular facts to special 
design, but leave an overwhelming array of tlto widest 
facts inexplicable. The morphologic* build on unity 
of type, or that fundamental agreement In the struct- 
uro of each great class of being* which is quite inde- 
pendent of their habits or conditions of life; which 
requires each individual •' to go through a certain for- 
mality," and to accept, at leant for a time, certain or- 
gans, whether they arc of any use to him or not. 
Philosophical minds form various conceptions for har- 
monizing tho two views theoretically. Mr. Darwin 
harmonizes and explains them naturally. Adaptation 
to tho conditions of existence is the result of natural 
selection ; unity of typo, of unity of descent. Accord- 
ingly, as ho puts his theory, ho is bound to account for 
the origination of new organs, and for their diversity 
in each great type, for their specialization, and every 
adaptation of organ to function and of structure to 
condition, through natural agencies, .Whenever ho 
attempts this ho reminds us of Lamarck, and shows 
us how little light the seienco of a century devoted to 
structural investigation bus thrown upon tho mystery 
of organization, J I no purely natural explanations 
fail. The organs being given, natural selection may 
account for somo improvement; if given of a variety 
of sorts or grades, natural selection might determine 
which should survive and where it should prevail* 
On all this ground tho only lino for the theory to' 

1 Omm mlilg a third, vk, vr^tuiWo repetition ; but till*, In tlit 
? rgvtnhlu kingdom, U iluiply unity of typo. 
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take i« to malco the most of gradation and adherence 
to typo a* suggestive of derivation, and unaeconntablo 
upon any other scientific view— deferring all attempts 
to explain how 011th a metamorphosis wai effected, 
until naturalist* liavo explained how tho tadpolo is 
iiietatuorphoHed into a frog, or one sort of polyp into 
another. Ah to why it is ho, tho philosophy of efll- 
eleut cause, and oven tho whole argument from design, 
would stand, upon tho admission of such a theory of 
derivation, precisely where they stand without it. At 
leant there is, or need he, no ground of difference here 
between Darwin and Agassi?,. Tho latter will admit, 
with Owen and every morphologist, that hopeless is 
tho attempt to explain tho similarity of pattern in 
member* of the samo class by utility or the doctrino 
of ilnal causes. " On tho ordinary view of tho inde- 
pendent creation of each being, wo can only say that 
so It Is, that it has so pleased the Creator to construct 
each animal and plant." Mr. Darwin, in proposing a 
theory which suggests a how that harmonizes theso facts 
into a system, wo trust implies that all was dono wise- 
ly, in the largest senso designedly, and by an intelli- 
gent first cause. The contemplation of tho subject on 
tho Intellectual side, tho amplest, exposition of tho 
unity of plan In cwal Ion, considered irrespective of 
natural agencies, leads to no other conclusion. 

We aro thus, at last, brought to tho question, What 
would happen if tho derivation of species were to be 
substantiated, either as a true physical theory, or as a 
sufficient hypothesis? What would come of it? The . 
Inquiry is a pert incnt one, jnst now. For, of those who 
agree with us in thinking that Darwin 1mm not eatab- 
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lishcd Lis theory of derivation many will admit with 
u* tlmt ho 1ms rendered a theory of derivation much 
less Improbable than before ; that such a theory chimes 
in with the established doctrines of physical science, 
and is not unlikely to bo largely accepted long beforo 
it can bo proved. Moreover, tho various notions that 
prevail — equally among the most and the leant religion* 
—-an to the relations between natural agencies or phu- 
noiuenu and eflieicnt cause, are seemingly more crude, 
obscure, and discordant, than they ileed be. 

It is not surprising that the doctrine of the book 
fell <>u Id bo denounced as atheist Scab What does sur- 
prise and concern us is, that it should be ho denounced 
by a scientific man, on tho broad assumption that ii 
material connection between the members of a series 
of organized beings is inconsistent with the idea of 
their being intellectually connected with one another 
through tho Deity, i. c., as products of one mind, us 
indicating and realizing a preconceived plan. An as* 
sumption the rebound of winch is somewhat fearful to 
contemplate, but fortunately one which every natural 
birth pVotests against. 

It would bo more correct to say that tho theory in 
itself is perfectly compatible with an atheistic viow of 
tho universe. That is true; but it is equally true of 
physical theories generally. Indeed, it is more true 
of tho theory of gravitation, and of tho nebular hy- 
pothesis, than of the hypothesis in question. The latter 
merely takes np a jHtrtfrnI«r 9 piVMautte caunc 9 or set 
of such causes, from which, it is argued, tho present 
diversity of species lias or may have co.Uhifjrulhj re- 
sulted, Tho author does not say necawarifj/ resulted ; 
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that tho actual result* In moclo and measure, and none 
other, must hnvu taken placo. On tho othor hand, tho 
theory of gravitation and its extension In tho nebular 
hypothesis assumo a universal and ultimate physical 
causo, from which tho effects in Nature must necessa- 
rily have resulted. Now, it is not thought, at least at 
the present day, that tho establishment of tho New- 
tonian theory mum a step toward atheism or pantheism. 
Vet the great achievement of Newton coiiMistcd in 
proving that certain forces (blind forces, so far as tho 
theory is concerned), acting upon matter, in certain 
direction*, must necessarily produce planetary orbits 
of the exact measure and form in which observation 
shows them tocxibt — a view which is just as consistent 
with eternal necessity, either in tho atheistic or tho 
panthciHtic form, as it is with theism. 

Nor is the theory of derivation particularly exposod 
to the charge (if the atheism of fortuity; sinco it un- 
dertakes to assign real causes for harmonious and sys- 
tematic results, JJnt, of this, a word at the close, 

Tho value of such objections to the theory of deri- 
vation may bo tested by ono or two analogous eases. 
Tho common scientific as well as popular belief is that 
of tho original, independent creation of oxygen and 
hydrogen, iron, gold, and the liko. Is the speculative 
opinion now increasingly held, that some or all of the 
supposed elementary bodies aro -derivative or com- 
pound, developed from somo preceding forms of mat- 
ter, irreligious? Were the old alchemists atheists as 
well as dreamers in their attempts to transmute earth 
Into gold t Or, to tako an instanco from forco (power) 
—which stands one step nearer to efficient cause than 
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form— -was the attempt to prove that heat, light, eleo* 
tricity, magnetism, and even mechanical power, aro 
variations or transmutations of one force, atheistical 
in it 8 tendency t The supposed establishment of this 
view is reckoned as one of the greutcst scientific tri- 
umphs of this century, . 

Perhaps, however, the objection is brought, not so 
much against the speculation itself, as against tho 
attempt to show how derivation might have been 
brought about. Then the samo objection applies to a 
recent ingenious hypothecs made to account for tho 
genesis of tho chemical elements out of the ethereal 
medium, and to explain their several utomie weights 
and some other characteristics by their successive com- 
plexity — hydtogen consisting of so many atoms of ethe- 
real substance united in a particular order, and so on* 
The speculation interested the philosophers of tho Drit- 
ish Association, and was thought innocent, but unsup- 
ported by facts. Surely Mr. Darwin's theory is hone 
the worse, morally, for having sotuo foundation in fact. 

In our opinion, then, it is far easier to vindicate 
a theistic character for the derivative theory, than to 
establish the theory itself upon adequate scientific evi- 
dence. Perhaps scarcely any philosophical objection 
can bo urged against the former to which the nebular 
hypothesis is not equally exposed. Yet tho nebular 
hypothesis finds general scientific acceptance, and is 
adopted as the basis of an extended and recondite illus- 
tration in Mr. Agassiz/s great work. 1 

How tho author of this book harmonizes his scien- 
tific theory with his philosophy and theology, he has 

1 " Contributions to Natural HUtory of America;' ?o1. I., pp. 127-131. 
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not informed na. Palcy in his celebrated analogy with 
the watch, insist* tliat if the timepiece were so con- 
structcd as to produce other similar watches, after a 
manner of generation in animals, the argument from 
design would be all the stronger. What is to hinder 
Mr. Darwin from giving Palcy 9 * argument a further 
a-fortiori extension to the supj>oscd case of a watch 
which sometimes produces better watches, and contriv- 
ances adapted to successive conditions, and so at length 
turns out a chronometer, a town clock, or a series of 
organisms of the sumo typo ? From certain incidental 
expressions at the clone of the volume, taken in con- 
nection with the motto adopted from Whowell, we 
judge it probable that our author regards the whole 
system of Nature as one which had received at its first 
formation the impress of tho will of its Author, fore* 
seeing tho varied yet necessary laws of its action 
throughout tho whole of its existence, ordaining when 
and how each particular of the stupendous plan should 
l>o realized in effect, and — with Him to whom to will 
is to do — in ordaining doing it. Whether profoundly 
philosophical or not, a view maintained by eminent 
philosophical physicists and theologians, such as Bab- 
bagc on tho one hand and Jowett on the other,, will 
hardly bo denounced as. atheism. Perhaps Mr. Dar- 
win would prefer to express his idea in a more general 
way, by adopting tho thoughtful words of one of tho 
most eminent naturalists of this or any age, substitut- 
ing the word action for "thought," since it is the: 
former (from which alono tho latter can be inferred) 
that he has been considering. " Taking Nature as ex- 
hibiting thought for my guide, it appears to me that 
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while human thought is consocutivo, Divlno thought 
is simultaneous embracing at the sarao timo and for* 
ever, in the past, the present and tho future, tho most 
diversified relations among hundreds of thousands of 
organized beings, each of which may present compli- 
cations again, which to study and understand even 
imperfectly— as for instanco man himself — mankind 
lias already spent thousands of years," * In thus con- 
ceiving of tho Divine Power in act as coctancous with 
Divine Thought, and of both as far as may bo apart 
from tho human element of time, our author may re- 
gard the intervention of the Creator cither as, humanly 
speaking, done from all time y or else as doing through 
all time. In tho ultimate analysis wo supposo that 
every philosophical theist must adopt ono or the other 
conception. 

A perversion of tho first view leads toward atho- 
ism, tho notion of an eternal sequenco of eauso and 
effect, for which there is no first cause — a view which 
few sane persons can long rest in. Tho danger which 
may threaten tho second view is pantheism. Wo feel 
safe from cither error, in our profound conviction 
that there is order in the universe ; that order pro- 
supposes mind ; design, will ; and mind or will, per- 
sonality. Thus guarded, wo much prefer the second 
of the two conceptions of causation, as (ho moro phil- 
osophical as well as Christian view — a view which 
leaves us with the samo dillicultics and the ftamo mys- 
teries in Nature as in Providence, and no other. Nat- 
ural law, upon this viow, is tho human conception of 
continued and orderly Divino action. 

1 Op, W/., p. 180. 
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Wo do not suppose that less power, or other power, 
!s required to sustain tho universe and carry on its 
operations! than to bring it into being. So, while 
conceiving no improbability of " interventions of Cre- 
ative mind in Nature," if by such is meant the bring- 
ing to pnss of new and fitting events at fitting times, 
wo leave it for profounder minds to establish, if they 
can, a rational distinction in kind between his work- 
ing in Nature carrying on operation*, and in initiating 
those operations. 

We wished, under the light of such views, to ex- 
amine more critically tlio doctrine of this book, espe- 
cially of some questionable parts; for instance, its 
explanation of tho natural development of organs, 
and its implication of a "necessary acquirement of 
mental power" in the ascending scale of gradation. 
Hut there is room only for tho general declaration 
that we cannot think the Cosmos a scries which began 
with chaos and ends with mind, or of which mind is 
a result: that, if, by the successive origination of spe- 
cies and organs through natural agencies, the author 
means a scries of events which succeed each other 
irrespective of a continued directing intelligence- 
events which mind does not order and shape to des- 
tined ends— then he has not established that doctrine, 
nor advanced toward its establishment, but has accu- 
mulated improbabilities beyond all belief. Take tho 
formation and the origination of the successive degrees 
of complexity of eyes as a specimen. The treatment 
of this, subject (pp. 188, 189), upon one interpretation, 
is open to all tho objections referred to; but, if, on 
the other hand, wo may rightly compare the eye " to 



60 DARWINIAN!. 

a telo8cope t perfected by the long-continued efforts of 
the highest human intellects," we could carry out the 
analogy, and draw satisfactory illustrations and infer- 
ences from it The essential, tho directly intellectual 
thing is tho making of tho improvement* iu tho tele- 
scopo or tho steam-engine. 'Whether tho successive 
improvements! being small at each step, and consist- • 
cut with tho general typo of tho instrument, aro ap- 
plied to 6ome of tho individual machines, or entire 
new machines aro constructed for each, is a minor 
matter. Though, if machines could engender, tho 
adapt ivo method would bo most economical ; and 
economy is said to bo a paramount law in Nature 
Tho origination of tho improvements, and tho suc- 
cessive adaptations to meet new conditions or subservo 
other ends, aro what answer to tho supernatural, and 
thcrcforo remain inexplicable. As to bringing them 
into use, though wisdom foresees tho result, the cir- . 
cumstanccs and tho natural competition will take care 
of that, in the long-run. The old ones will go out of 
use fast enough, except where an old and simple ma- 
chine remains still best adapted to u particular pur- 
pose or condition — as, for instance, the old- Newcomou 
engine for pumping out coal-pits. If there's a Divin- 
ity that shapes these ends, tho whole is intelligible 
and reasonable ; otherwise, not. 

Wo regret that tho necessity of discussing philo- 
sophical questions has prevented a fuller examination 
of tho theory itself, and -of tho interesting scientific 
points which aro brought to bear in its favor. Ono 
of its neatest points, certainly a very strong ono for 
tho local origination of species, and their gradual dilTu- 
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ftlon under natural agencies! we must reserve for some 
other convenient opportunity. 

Tho work is a scientific ono, rigidly restricted to 
its direct object ; and by its science it must stand or 
fall. Its aim is, probably, not to deny croativo inter- 
vention iu Naturo-^for the admission of the indo» 
pendent origination of certain types docs away with 
all antecedent improbability of as much intervention 
as may be required — but to maintain that Natural 
Selection, in explaining tho facts, explains also many 
eludes of facts which thouaand-f old repeated inde- 
pendent acts of creation do not explain, but leave 
more mysterious than ever. How far tho author has 
succeeded, the scientific world will in due timo bo able 
to pronounce. 

As these sheets aro passing through the press, , a 
copy of tho second edition has reached us. We no- 
tico with pleasure the insertion of an additional motto 
on tho reverse of tho title-page, directly claiming tho 
thcistic view which we have vindicated for the doc- 
trine. Indeed, thoHo pertinent words of tho eminently 
wise liihhop Jlutlor comprise, in their simplest ex*. 
predion, the whole subhtauco of our later pages : 

44 Tho only dUtinct meaning of tho word 4 natural * Is itatcd, 
JljttJ, or icttUd ; sinco what is natural as much requires and 
proMiippoHes an Intelligent mind to render it so, I. e., to effect it 
continually or at stated timos, as what is supernatural or ml* 
raculous does to effect It for once.*' 



II. 

DESIGN VEB8US NECRS8ITY.—I)!SCCS8I02f BETWEEN TWO 
EEADEU8 OF DAUWItt's TUEATISE 02C TUB OHIO IK OF 
SPECIES, UPON ITS NATUUAL T1IKOLOOY. 

(AumcAK JovntAi or Scikmci and Ami, 8tptmb4i% 1800.) 

D. T. — Is Darwin's theory atheistic or pantheistic! 
or, docs it tend to Atheism or pantheism? Before at- 
tempting any solution of thin question, ]>ermit mo to 
Bay a few words tending to ohtain ft dulinito coneop- 
tioivof nrc('ttft!fj/i\\\i\ <A*A//f,as tlu) source* from which 
events tuny originate, each Independent of tho oilier; 
find wo shall, perhaps, bent attain a clear understand- 
ing of each, by tho illustration of an example in which 
simple human designers aet upon the physical powers 
of common matter, . • • 

Suppose, then, a squaro billiard-tablo to bo placed 
with its corners directed to tho four cardinal points. 
Supposo a player, standing at tho north corner, to 
strike a red ball directly to the south, his design being 
to lodgo the ball in the south pocket ; which design, if 
not interfered with, must, of course bo accomplished. 
Then supposo another player, standing at tho cast 
corner, to direct a whito ball to tho west corner. This 
design also, if not interfered with, must bo accom- 
plished. Next supposo both players to striko their 
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balls At tlio same instant, with like forces, in the direc- 
tions beforo given. In this case tho balls would not 
pass its before, namely, tlio red ball to tho south, and 
the whl to ball to tho went, but they must both meet 
and striko each other in the centre of tho table, and, 
being perfectly clastic, the red ball inu&t pass to tho 
went pocket, and thowhito ball to tho south pocket. 
Wo may supposo that the players acted wholly with* 
out concert with each other, indeed, they may bo 
ignorant of ouch other's design, or oven of each 
other's existence ; still wo know that tho events must 
happen as herein described. Now, tho first half of 
tho courso of these two balls is from an impulse, or 
proceeds from a power, acting from design. Each 
player has tho design of driving his ball across tho 
table in a diagonal Huo to accomplish its lodgment at 
thn nppoMlto corner of tho table. Neither designed 
that hi* ball hhoiild bo deflected from that course and 
pass to another corner of the table. Tho direction of 
this second part of the motion must bo referred en* 
t i rely to h*cvw//y 9 which directly interferes with tho 
purposo of him who designed tho rpctilincar direction. 
Wo are not, in this case, to go back to find design in 
tho creation of tho powers or laws of inertia and 
elasticity, after tho order of which tho. deflection, at 
tho instant of collision, necessarily takes place. Wo 
know that theso powers were inherent in tho balls, 
and wero not created to answer this special deflection. 
Wo aro required, by tho hypothesis, to confino atten- 
tion in point of time, from tho instant preceding tho 
impact of tho balls, to tho tiino of their arrival at the 
opposito corners of tho table. Tho cues are moved 
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by design, Tho Impacts are nets from design* Tho 
llrst half of tho motion of each ball Is under tho 
direction of design. Wo mean by this tho particular 
design of each player. But, at tho instant of tho coU 
Union of tho balls upon each other, direction from 
design ceases, and tho balls no longer ol>ey tho par- 
ticular designs of tho players, tho ends or pur pones 
intended by them aro not accomplished, hut frustrated, 
by 'necessity ', or by the necessary action of (ho powers 
of inertia and elasticity, which it re Inherent In mutter, 
iiikI are not iiiiulo hy any dcplgtrof a (Vent or for this 
special action, or to servo this hpeelal purpose, but 
would have existed in tlio innterials of which the balls 
wero made, although tho players had never hceii 
born. 

1 have thus ulalod, by it.slmplo example In physl- 
cal action, what is meant by design and what by ne- 
cessity ; and that tho latter may exist without any 
dependence upon tho former. If I have given tho 
statement with what may bo thought, by some, un- 
necessary prolixity, I have only to say that I have 
found many minds to have a great dilllcully in con* 
coiving of necessity as acting altogether independent 
of design. 

Let ino now traco theso principles as sources of 
action in Darwin's work or theory. Let us see how 
much there is of design acting to produco a foreseen 
end, and thus proving a reasoning and self-conscious 
Creator; and how much of mere blind power acting 
without rational design, or without a spec! lie purpose 
or conscious foresight. Mr. Darwin has specified in a 
most clear and unmistakublo manner the operation of 
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his throo groat powers, or rather, the three great laws 
by which tho organic power of lifo acts in the forma- 
tion of an eye. (See p. ICO.) Following tho method 
ho has pointed out, wo will take a number of animals 
of tho same secies, in which tho cyo is hot developed. 
They may have all tho other senses, with the organs 
of nutrition, circulation! respiration, and locomotion. 
They all havo a brain and nerves, and somo of these 
nerves may bo *cn»itlvo to light J but have no com* 
hlnatlnn of rrlhifi, membrane*, humor*, 4>te., by which 
tho dUtlnet imago of an object may he formed and 
conveyed by tho optic ncrvo to tho cognizance of the 
internal perception, or tho mind. Tho animal in this 
eano would bo merely ncitftllilo of tho diiTercnco be* 
tweeu I If/lit and diirkncM, JJo would havo no power 
of dlncrlmlnatlng form, nUe» nhape, or color, tho dlf« 
ferenceof objects, and to gain from thexoa knowledgo 
of their being useful or hurtful, friends or enemies. 
Up to this point there is no appearance of necessity 
upon the scene. Tho billiard-balls havo' not yet 
rtruek together, and wo will *uppo?o thai nono of 
tho arguments that may bo used to prove, from this 
orgaiiiHin, thus existing, that it could not havo come 
into form and being without a creator acting to this 
end with Intelligence and denlgn, are oppewed by any- 
thing that can bo found in Darwin's theory ; f or, $o 
far, Darwin's laws are »uppo&cd not to havo come 
Into operation. Give tho animal*, thus organized, 
food and room, and they may go on, from gen civ- 
tloii to generation, upon tho same organic level. 
Thoso individuals that, from natural variation, aro 
born with Hyttt-ricnw a little more sensitive to light 
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than their parents, will cross or interbreed with thoso 
who havo tho samo organs a little less scnsitlvo, and 
thus the mean standard will bo kept up without any 
advancement. If our billiard-table wero sufliciontly 
extensive, i. o., infinite, the hull* rolled from tho cor- 
nel's would never moot, and the necessity which wo 
have supposed to deflect them would never act. 

Tho moment, however, that the want of spaco or 
food commences natural selection begins. Hero tho 
balls meet, and all future action is governed by neces- 
sity. The best forms, or those nerves most sensitivo 
to light, connected with incipient membranes and hu- 
mors for corneas and lenses, are picked out and pre- 
served by natural selection, of necessity. All cannot 
live and propagate, and it is a necessity, obvious to all, 
that tho weaker must perish, if tho theory bo truo. 
Working on, in this way, through counttass genera- 
tions, the cvo is at last formed In all its beauty and 
excellence. It. must (always assuming that this the- 
ory is true) result from this combined action of 
natural variation, tho *trugglo for life, and natural 
selection, with as much certainty as tho balls, after 
collision, must pass to corners of tho table different 
from those to which they were directed, and so far 
forth as tho eye is formed by these laws, acting up- 
ward from the nerve merely sensitive to light, wo can 
no more infer design, and from design a designer, 
than wo can infer design in tho direction of the bil- 
liard-balls after the collision. Jloth arc sufliciontly 
accounted for by blind powers acting under a blind 
necessity. Take away tho struggle for lifo from tho 
one, and tho collision of the balls from tho other — and 
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neither of those was designed— and the animal would 
have gone on without eyes. The balls would have 
found the corners of the table to which they were first 
directed. 

AVhilo, therefore, it seems to mo clear that ono who 
can find no proof of tho existence of an intelligent 
Creator oxcept through tho evidence of design in tho 
organic world, can find no evidence of such design in 
tho construction of tho eye, if it woro constructed un- 
der tho operation of Darwin's laws, I shall not for 
one moment contend that theso laws are incompatible 
with design and a self-conscious, intelligent Creator. 
Such design might, indeed, have coexisted with the 
necessity or natural selection; and so the billiard-play- 
ers might have designed tho collision of their balls; 
but neither tho. formation of tho eye, nor tho path of 
tho balls after collision, furnishes any sufiicicnt proof 
of such design in either case. 

One, indeed, who believes, from rovclation or any 
other cause, in the existence of such a Creator, the foun- 
tain and source of all things in heaven above and in tho 
earth beneath, will sec in natural variation, tho strug- 
gle for life, and natural selection, only tho order or 
mode in which this Creator, in his own perfect wis* 
dotit, sees fit to act. Happy is ho who can thus sco 
and adore. lint how tunny am there who havo no 
such belief from Intuition, or faith in revelation; but 
who havo by careful and elaborate search in tho phys- 
ical, and moro especially in tho organic world, in* 
fcrrcd, by induction, tho existence of God from what 
. has seemed to them tho wonderful adaptation of tho 
different organs and parts of tho animal body to its, 
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apparently, designed ends! Imagine a mind of this 
skeptical character, in all honesty and undor it* best 
reason, after finding itself obliged to reject the evi- 
dence of revelation, to coimiicnco a search after tko 
Creator, in the light of natural theology, lie goes 
through the proof for final causo and design, as given 
in a summary though clear, plain, and convincing form, 
in tho pages of Paley and the " Bridgowatcr Treatises.' 1 
The eye and tho hand, those perfect instruments of 
optical and mechanical contrivance and adaptation, 
without tho least wasto or surplusage*— these, say 
Paley and Bell, certainly provo a designing maker as 
much as tho palace or tho watch proves an architect or 
a watchmaker. Let this mind, in this state, cross Dar- 
win's work, and find that, after a sensitive ncrvo or a 
rudimentary hoof or claw, no design it* to bo found. 
From this point upward tho development is tho mero 
necessary result of natural selection; and let him re- 
ceive this law of natural selection as true, and whero 
docs he find himself? Before, he could refer the exist* 
ence of tho eye, for example, only to design, or chance. 
There was no other alternative. Ho rejected chance, 
as impossible. It must then be a design. But Dar- 
win brings up another power, namely, natural selec- 
tion, in place of this impossible chance. This not 
only may, but, according to Darwin, must of necessity 
produeo an eye. It may indeed coexist with design, 
but it must exist and act and produce its results, even 
without design. Will such a mind, under such circum- 
stances, infer tho cxistcneo of tho designer — God- 
when he can, at the same time, satisfactorily account for 
the thing produced, by the operation of this natural so- 
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♦octlon! It 000ms to mo, therefore, porfoctly evident 
that tho substitution of natural selection, by necessity, 
for design in tho formation of tho organic world, is a 
stop decidedly atheistical. It is in vain to say that 
Darwin takes tho creation of organic life, in its sim- 
plest form*, to have been tho work of the Deity. In 
giving up design in theso highest and most complex 
forms of organization, which have always been relied 
upon as tho crowning proof of the existence of an in- 
telligent Creator, without whoso intellectual power 
they could not havo been brought into being, he takes 
a most decided step to banish a belief in the intelligent 
action of God from tho organic world. Tho lower or- 
ganisms will go next. 

Tho atheist will say, Wait a little. Some future 
Darwin will show how the simple forms camo nece$» 
aarihj from inorganic matter. This is but another 
stop by which, according to Laplace, "the discoveries 
of science throw final causes further back." 

A. O. — It is conceded that, if tho two players in 
tho supposed ease were ignorant of each other's pres- 
ence! tho designs of both were frustrated, and from 
necessity. Thus far it is not needful to inquire wheth- 
er this necessary consoquenco is an unconditional or a 
conditioned necessity, nor to require a more definite 
statement of tho meaning attached to tho word nccc$- 
ill// as a supposed third alternative. 

But, if tho players knew of each other's presence, 
wo could not infer from tho result that tho design of 
both or of either was frustrated. Ono of them may 
have intended to frustrate the other's design, and to 
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effect his own. Or both may have been equally eon* 
versant with the properties of the mattor and the 
relation of tho forces concerned (wliatover tho cause, 
origin, or nature, of these forces and properties), and 
the result may havo been according to tho designs of 
both. 

As you admit that they might or might not have 
designed the collision of their balls and its conse- 
quence*, tho question arises whether there is any way 
of ascertaining which of tho two conceptions wo may 
form about it is the true one. Now, let it bo ro- 
marked that design can never be demonatrated. Wit- 
y ncssing tho act docs not make known the design^ as wo 
have seen in tho case assumed fur the basis of tho argu- 
ment. The word of the actor is not proof; ami that 
source of evidenco is excluded from tho cases in ques- 
tion, Tho only way left, and tho only possible way in 
cases where testimony is out of the question, is to infer 
the design from the result, or from arrangements which 
6triko us as adapted, or intended to produco a certain 
result, which affords a presumption of design. The 
strength of this presumption may be zero, or an even 
chance, as. perhaps it is in the assumed case; but tho 
probability of design will incrcaso with tho particu- 
larity of tho act, tho specialty of the arrangement or 
machinery, and with the number of identical or yet 
more of similar and analogous instances, until it rises 
to a moral certainty — i. e., to a conviction which prac- 
tically we are as unable to resist as wo aro to deny tho 
cogency of a mathematical demonstration. A 6iuglo 
instance, or set of instances, of a comparatively simplo 
arrangement might suffice. For instance, wo should 
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not doubt that a pump was designed to raise water by 
the moving of tho handle. Of course, the conviction 
1b tho stronger, or at least the sooner arrived at, where 
wo can iinitato tho arrangement, and ourselves produce 
tho result at will, as wo could with a pump, and also 
with the billiard-balls. 

And hero I would suggest that your billiard-table, 
with the case of collision, answers well to a machine. 
In both a result is produced by indirection — by apply- 
ing a force out of line of the ultimate direction. And, 
as I should feel as confident that a man intended to 
raise water who wqs working a pump-handle, as if he 
were bringing it up in pailfuls from below by means 
of a ladder, so, after due examination of the billiard- 
table and its appurtenances, I should probably think 
it likely that tho effect of tho rebound was expected 
and intended no less than that of the immediate im- 
pulse. And a similar inspection of arrangements and 
results in Nature would raise at least an equal pre- 
sumption of design. 

You allow that the rebound might have been in- 
tended, but you require proof tluit it was. "We agree 
that a single such instance affords no evidence cither 
way. But how would it be if you saw the men doing 
the samo thing over and over? and if they varied it 
by other arrangements of the balls or of tho blow, and 
theso Were followed by analogous results? How if 
you at length discovered a profitable end of tho opera- 
tion, My the winning of a wager? So in tho coun- 
terpart caso of natural selection : must wo not infer 
intention from tho arrangements and tho results? 
But I will take another case of the very samo sort, 
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though simpler, and better adapted to illustrate natural 
selection ; becauso the change of direction— your no* 
ccssity — acts gradually or successively, instead of ab- 
ruptly. 

Supposo I hit a man standing obliquely in my rear, 
by throwing forward a crooked stick, called a boome- 
rang. How could ho know whether tho blow was in- 
tentional or not? Hut supposo I had been known to 
throw boomerangs before ; suppose that, on dilTorcnt 
occasions, I had beforo wounded persons by tho samo, 
or other indirect and apparently aimless actions; aud 
supposo that an object appeared to be gained in tho 
result — that definite ends wcro attained — would it 
not at length be inferred that my assault, though indi- 
rect, or apparently indirect, was designed i 

To mnko the case more nearly parallel with thoso 
it is brought to illustrate, you have only to suppose 
that, although the boomerang thrown by me went for- 
ward to a definite place, and at least appeared to sub- 
serve a purpose, and the bystanders, after a while, 
could get traces of tho mode or the empirical law of its 
flight, yet they could not themselves do anything with 
it. It was quite beyond their power to use it. Would 
thoy doubt, or deny vvj intention, on that account? 
No : they would insift that design on my part must 
bo presumed from tho nature of tho results; that, 
though design may havo been wanting in any one case, 
yet the repetition of tho rosult, and from different 
positions and under varied circumstances, showed that 
there mutt havo been design. 

Moreover, in the way your case Is stated, it seems 
to concede tho most important half of the question, 
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and so Affords a presumption for tho rest, on, the side 
of design. For you soom to assumo an actor, a design- 
er, accomplishing Lis design in tho first instance. Yon 
—-a bystander— infer that the player effected his do- 
sign in sending the first ball to the pocket before him. 
You infer tltls from observation alone. Must yon not 
from a eonlinuanco of tho samo observation equally 
infer a common design of tho two players in tho com* 
plox result, or a design of ono of them to frustrate the 
design of the other i If you grant a designing actor, 
the presumption of design is as strong, or upon con- 
tinued observation of instances soon becomes as strong, 
in regard to tho deflection of the balls, or variation of 
the species, as it was for the result of tho first impulso 
or for the production of tho original animal, etc. 

Hut, in the case to be illustrated, wo do not seo tho 
player. Wo seo only tho movement of tho balls. 
Row, if the contrivances and adaptations referred to 
(p. 229) really do "prove a designer as much as tho 
palace or tho watch proves an architect or a watch* 
maker "—as Paley and J Jell argue, and as yoiir skeptic 
admits, while tho altcruativo is between design and 
chance — then they prove it with all tho proof the caso 
Is susceptible of, and with cotnplcto conviction. For 
wo cannot doubt that tho watch had a watchmaker. 
And if they prove it on tho supposition that tho unseen 
operator acted immediate) r y— -i. o., that tho player di- 
rectly impelled tho balls in tho directions wo seo them 
moving, I insist that this proof is not impaired by oar 
ascertaining that ho acted mediately — I c, that tho 
present state or form of tho plants or animals, like 
tho present position of tho billiard-balls, resulted from 
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the collision of tbo individuals with one another, or 
with tho surroundings. The original impulse, which 
we once supposed was in the lino of tho observed move- 
ment, only proves to have been in a different direc- 
tion; but the series of movements took place with a 
series of results, each and all of them none the less 
determined, none the less designed. 

"Wherefore, when, at tho close, you quote Laplace, 
that "tho discoveries of science throw li mil causes fur- 
ther buck," tho most you can mean in, that they con- 
strain us to look farther back for tho impulse. They 
do not at all throw the argument for lUahja farther 
back, in the sense of furnishing evidence or presump- 
tion that only the primary impulse was designed, and 
that all the rest followed from chance or necessity. 

Evidence of design, I think you will allow, every- 
where is drawn from the observation of adaptations 
and of results, and has really nothing to do with any* 
thing else, except where you can take tho xrord for the 
tr/7/. And in that caso you have not argument for 
design 9 but ttstimony. In Nature wo have no testi- 
mony ; but the argument is overwhelming. 

Now, note that the argument of the olden time — that 
of Palcy, etc., which your skeptic found ho convincing— 
was always tho argument for design in tho movement 
of the balls after detection. Tor it was drawn from 
animals produced by generation, not by creation, and 
through a long succession of generations or deflections. 
"Wherefore, if the argument for design is perfect in tho 
caso of an animal derived from a long succession of 
individuals as nearly alike as offspring is generally liko 
parents and grandparents, aud if this argument is not 
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weakened when a variation, or series or variations, has 
occurred in the course, as great as any variations wa 
know of among domestic cattle, how then is it weak* 
encd by tho supposition, or by tho likelihood, that the 
variations ha vo been twice or thrice as great as we for* 
mcrly supposed, or because tho variations have been 
" picked out/' and a few of thorn preserved as breeders 
of still other variations, by natural selection } 

Finally let it be noted that your element of MoasUy 
has to do, so far as wo know, only with tho picking out 
and preserving of certain changing forms, i. e., with tho 
natural selection. This selection, you may say, must 
happen under the circumstances. This is a necessary - 
result of the collision of the balls ; and theso results can 
bo predicted. If tho balls strike so and so, they will 
bo deflected so and so, Hut tho variation itself is of 
the nature of an origination. It answers well to the 
original impulse of the balls, or to a series of such 
impulse*. Wo cannot predict what particular now 
variation will occur from any observation of the past 
Just M tho first impulse was given to tho balls at a 
point out of bight, so tho inpulse which resulted in tho 
variety or now form was given at a point beyond ob- 
servation, and is equally mysterious or unaccountable, 
except on the supposition of an ordaining will. Tho 
parent hud not the peculiarity of the variety, tho pro- 
geny has. 1 lei ween tho two Is tho dim or obscure region 
of the formation of a new individual, in some unknown 
part of which, and in some Wholly unknown way, tho 
difference is intercalated. To introduce necessity hero 
is gratuitous and unscientific; but hero you must have 
it to mako your argument valid. 
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I agree tint, judging from the past, it U not kit* 
probablo that variation itself may bo hercaftor shown 
to result f torn physical causes. When it is so shown, 
yon may extend your necessity into this region, hut 
not till then. But the whole courso of scientific dis- 
covery goes to assure us that tho discovery of tho 
cause of variation will ho only a resolution of varia- 
tion into two factors : one, tho immediate secondary 
cause of tho changes, which so far explains them ; tho 
other an unresolved or unexplained phenomenon, 
which will then stand just where the product, varia- 
tion, stands now, only that it will be one btcp nearer 
to the eilicient cause. 

This line of argument appears to me ho convincing, 
that I am hound to suppose that it docs not meet your 
case. Although you introduced players to illustrate 
what design is, it. is probable that you did not intend, 
and would not accept, the parallel which jour supposed 
chso suggested. When you declare tluit tlio proof 
of design In the vyo and tho hand, as given hy J'ahty 
and Dell, was convincing, you mean, of course, that 
it was convincing, so long as the question was between 
design and chanceful that now another alternative is 
ottered, one which obviates tho force of thoso argu- 
ments, and may account for the actual result* without 
design. I do not clearly apprehend this third alter- 
native. 

"Will you be 60 good, then, as to stato the grounds 
upon which you conclude that the supposed proof of 
design from the eye, or the hand, as it stood before 
Darwin's theory was promulgated, would be in vail* 
dated by tho admission of this new theory f 
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D. T,— As I havo over found yon, in controversy, 
mooting tlio array of your opponent fairly and directly, 
without any attempt to strike tlic body of his argument 
through an unguarded joint in the phraseology, I was . 
somewhat surprised at tho course taken in your answer 
to my statement on Darwin's theory. You there seem 
to suppose that I instanced tho action of tho billiard 
balls and players as a parallel, throughout, to the for- 
mation of the organic world. Had it occurred to mo 
that such an application might be supposed to follow 
legitimately from my introduction of this action, I 
should certainly have stated that I did not intend, and 
should by no means accede to, that construction. My 
purpose in bringing the billiard-table upon the scene 
was to ill ust rate, by example, design and necessity \ as 
different and independent sources from- which results, 
it might indeed be identical results, may be derived. 
All the conclusions, therefore, that you have arrived 
at through this iiilHe<»neeptionormlpapp1ieniion of my 
Muni ration, J cannot take an an answer to tho matter 
Slated or Intended to be Mated by mo. Again, follow, 
iug this misconception, you suppose the skeptic (in- 
stanced by mo as revealing through tho evidence of 
design, exhibited in the structure of the eye, for its 
designer, God) as bringing to tho examination a belief 
in the existence of design in tho construction of tho 
animals as they existed up to the moment when tho 
eyo was, according to my supposition, added to tlio 
heart, stomach, brain, etc. ]>y skeptic I, of course, 
intended ono who doubted the existence of design in 
every organic structure, or at least required proof of 
such design. Now, as tho watch may be instanced as a 
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more complete exhibition of design than a flint knife 
or an hour-glass, I selected, after tho example of Paloy, 
the cyo, as exhibiting by its complex but harmonious 
arrangements a higher evidence of design and a do- 
signer than is to be found in a ncrvo sensitive to light, 
or any mcro rudimentary part or organ. I could not 
mean by skeptic one who believed in design so fur as 
a claw, or a nerve sensitive to light, was concerned, but 
doubted all above. For ono who believes in design at 
all will not fail to recognize it in a hand or an eye. 
lint I need not extend these remarks, as you acknowl- 
edge in the sequel to your argument that you may not 
have suited it to the case as I had stated it. 

You now request mo to " state tho grounds upon 
which I conclude that the supposed proof of design 
from the eye and tho hand, as it stood before Darwin's 
theory was promulgated, is invalidated by tho admis- 
sion of that theory." It seems to mo that a sullleient 
answer to this question has already been made in tho 
last part of my former paper; but, as you request it, 
I will go over the leading points as there given, with 
more minuteness of detail. 

Let us, then, suppose a skeptic, ono who is yet con- 
sidering and doubting of tho existence of God, having 
already concluded that the testimony from any and all 
revelation is insuflicient, and having rejected what is 
called the a priori arguments brought forward in nat- 
ural theology, and pertinaciously insisted upon by Dr. 
Clark and others, turning as a last resource to tho argu- 
ment from design in the organic world. Voltaire tells 
him that a palace could not exist without an architect to 
design it. Dr. Palcy tells him that a watch proves tho 
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design of a watchmaker. He thinks this rery reason- 
able, and, although he sees a difference between the 
works of Nature and those of mere human art, yet if he 
can find in any organic body, or part of a body, the 
same adaptation to its use that he finds in a watch, this 
truth will go very far toward proving, if it is not en- 
tirely conclusive, that, in making it, the powers of life by, . •' 
which it grew were directed by an intelligent, reason- 
ing master. Under the guidance of Paley he takes an 
eye, which, although an optical, and not a mechanical ' 
instrument like tUo watch, is as well adapted to testify 
to debign. He sees, first, that the eye is transparent 
when every other part of the body is opaque. Was 
this the result of a mere Epicurean or Lucretian "for- 
tuitous concourse " of living " atoms 1 " He is not yet 
certain it might not be so. Next he sees that it is 
spherical, and that this convex form alone is capable 
of changing tho direction of the light which proceeds 
from a distant hody, and of collecting It so as to form 
a dihtinct imago within its globe. Next ho sees at tho 
exact place where this image must be formed a curtain 
of nerve-work, ready to receive and convey it, or excite 
from it, in its own mysterious way, an idea of it in tho 
mind. Last of all, ho comes to the crystalline lens. 
Now. he has before learned that without this lens da 
eye would by the aqueous and vitreous humors alono 
form an image upon the retina, but this image would 
be indistinct from tho light not being sufficiently 
refracted, and likewise from having a colored fringo 
round Its oilmen. This last effect is attributable to tho 
rcfrangihility of light, that is, to some of tho colors 
being more refracted than others. Ho likewise knows 
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that more then a hundred years ago Mr. Dollond bar- 
ing found out, after many experiment*, that some kinds 
of glass havo the power of dispersing light, for each de- 
gree of its refraction, much moro than other kind*, and 
that on the discovery of this fact he contrived to mako 
telescopes in which ho passed the light through two 
object-glasses successively, ono of which ho made of 
crown and one of Hint gluts, so ground and aditptcd to 
each other that the greater dispersion produced hy tho 
substance of one should he corrected hy the smaller dis- 
persion of the other. This contrivance corrected entire- 
ly the colored images which had rendered all previous 
telescopes very imperfect, lie finds in this invention 
all the elements of design, ns it appeared in the thought 
and action of a human designer. First, conjecture of 
certain laws or facts in optics. Then, experiment 
proving these laws or facts. Then, the contrivance 
and formation of an instrument hy which those laws or 
facts must produce a certain sought result. 

Thus enlightened, our skeptic turns to his crystal- 
line lens to see if ho can discover tho work of a 
Dollond in this. Here he finds that an eye, having a 
crystalline lens placed between tho humors, not only 
refracts the light more than it would bo refracted by 
the humors alone, but that, in this combination of 
humors and lens, the colors are as completely corrected 
as in the combination of Dollond's telescope, ('an it 
be that there was no design, no designer, directing tho 
powers of life in tho formation of this wonderful 
organ ? Our skeptic is aware that, in tho arts of man, 
great aid has been, sometimes, given by chance, that 
is, by the artist or workman observing sonic fortuitous 
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combination, form, or action, around him. He has 
heard it said that the chance arrangement of two pairs 
of spectacles, in the shop of a Dutch optician, gavo the 
direction for constructing the first telescope. Possibly, 
in time, say a few geological ages, it might in some 
optician's shop have brought about a combination of 
Hint and crown glass which, together, should have been 
achromatic. Hut the space between the humors of the 
eye is not an optician's shop where object-glasses of all 
kinds, shapes, and sizes, are placed by chance, in all 
manner of relations and positions. On the hypothesis 
under which our skeptic is making his examination— 
the eye having been completed in all but the formation 
of the lens — the place which the lens occupies when 
completed was filled with parts of the humors and 
plane membrane, homogeneous in texture and surface, 
presenting, therefore, neither the variety of the mate- 
rials nor forms which are contained in tho optician's 
shop for chance to make its combinations with. How, 
then, could it bo cast of a combination not before used, 
and fashioned to a shape different from that before 
known, and placed in exact combination with all tho 
parts before enumerated, with many others not even 
mentioned ? He sees no parallelism of condition, then, 
by which chance Could act in forming a crystallino 
lens, which answers to the condition of an optician's 
shop, whero it might bo possible in many ages for 
chance to combine existing forms into an achromatic 
object-glass. 

Considering, therefore, the eye thus completed and 
placed in its bony case and provided with its muscles, 
its lids, its tear-ducts, and all its other elaborate and 
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curious appondftgc*, and, a thousand tlmoi moro won* 
dcrful still, without Icing encumbered with a slnglo 
superfluous or useless part, can ho say that this could 
bo tho work of chance < Tho improbability of this is 
so great, and consequently the ovidenco of design is so 
strong, that ho is about to seal his verdict in favor of 
design, when he opens Mr. Darwin's book, 

Thero ho finds that an eye is no moro than a vital 
aggregation or growth, directed, not by design nor 
chance, but moulded by natural variation and natural 
selection, through which it must, necessarily, have been 
developed and formed. Particles or atoms being ag- 
gregated by tho blind powers of life, must becomo 
under the given conditions, by natural variation and 
natural selection, eyes, without design, as certainly as 
tho red billiard-ball went to tho west pocket, by tho 
powers of inertia and elasticity, without the design of 
tho hand that put it in motion. (See Darwin, p. 101).) 

Let us lay before our skeptic tho way in which wo 
may suppose that Darwin would traco tho operation 
of life, or tho vital forco conforming to these laws. 
In doing this wo need not go through with tho forma- 
tion of tho several membranes, humors, etc., but tako 
the crystalline lens as tho most curious and nicely ar- 
ranged and adapted of all the parts, and as giving, 
moreover, a close parallel, in tho end produced, to that 
produced by design, by a human designer, Dollond, 
in forming I113 achromatic object-glass. If it can bo 
shown that natural variation and natural selection 
wero capablo of forming tho crystalline lens, it will 
not bo denied that they wero capablo of forming tho 
iris, tho sclerotica, the aqueous humors* or any and all 
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tho other parts. Suppose, then* tliat we have a nutn- 
tier of animals, with cyos yet wanting the crystalline. 
In Hits state tlio animal* can sec, but dimly and im- 
perfectly, at a man docs after Laving been couched. 
Some of the offspring of thoso animals have, by naU 
ural variation, merely a portion of tho membrane 
which separates the aqueous from tho vitreous humor 
a littlo thickened in its middle part, a little swelled 
out. This refracts tho light a little more than it would 
bo refracted by a membrane in which no such swell- 
ing existed, and rot only so, but, in combination with 
tho humors, it corrects tho errors of dispersion and 
makes tho imago somewhat more colorless. All tho 
young animals that have this swelled membrane see 
more distinctly than their parents or brethren. They, 
therefore, have an advantage over them in the struggle 
for life. They can obtain food more easily ; can find 
their prey, and escape from their enemies with great- 
er facility than their kindred. This thickening and 
rounding of the membrane goes on from generation 
to generation by natural variation; natural selection 
all tho while " picking out with unerring skill all the 
improvements, through countless generations," until 
at length it is found that tho membrane has become a 
perfect crystalline lens. Kow, whore is the design in 
nil this ? The membrane was not thickened and round- 
ed to the end that tho image should bo moro distinct 
and colorless; but, being thickened and rounded by 
tho operation of natural variation, inherent in genera- 
tion, natural selection of necessity produced the result 
that wo havo seen. Tho same result was thus pro- 
duced of necessity, in tho eye, that Dollond came at, 
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in tho telescope, with design, through painful guessing, 
reasoning, experimenting, and forming. 

Supposo our skeptic to hcliovo In nil tliU power of 
natural selection ; will ho now seal up Ids verdict for 
design, witli tho same confidence that ho would 1m*» 
foro ho heard of Darwin ) If not, then " tho supposed 
proof from design is invalidated by Darwin'* theory. 

A, G. — Waiving incidental points and looking only 
to tho gist of tho question, I remark that tho argu* 
mont for design an ngaltiHt chance, in tho formation of 
the eye, is most convincingly stated in your argument. 
Upon this and upon numerous similar argument* tho 
wholo question wo arc discussing turn*. So, if tho 
ftkeptic was about to seal his verdict in favor of design, 
nnd a designer, when Darwin's hook appeared, why 
should hU verdict now ho changed or withheld I All 
tho facta about tho eye, which convinced him that tho 
organ was designed, remain just as they were. Hi* 
conviction was not produced through testimony or eye- 
witness, but design was irresistibly inferred from tho 
cvidenco of contrivance in tho eve itself. 

Now, if tho eye as it is, or has boeomo, ho convin- 
cingly argued de>lgn, why not etch particular step or 
part of this result { If tho production of a perfect 
cry nt alii no lens in tho eye — you know not how — as 
much indicated design as did tho production of a Dob 
loud achromatic lens— volt understand how — then why 
does not " the swelling out" of a particular portion of 
the membrane behind the iris —canned you know not 
how — which, by 4I correcting the errors of dlspoivloit 
and making tho imago somewhat more colorlcs*," 
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onablod tlio u young animals to aoo moro distinctly 
than their parent* or brethren/ 9 equally indicate dorian 
—If not us much as a perfect crystalline, or a Dollond 
coni|>ound lens, yet an much as a common spcctaclo- 
glass? 

Darwin only assures you that what you may havo 
thought wan dono directly and at once was dono in* 
directly ami successively. Hut you freely admit that 
indirection and succession do not invalidato design, 
and alro that Haley and all tho natural theologians 
drew the argument* which convinced your skeptic 
wholly from eyes indirectly or naturally produced. 

Kccall a woman of a pu»t generation and show her 
a weh of cloth ; a^k her how it was made, and sho will 
my that the wool or cotton was carded, spun, and 
woven by hand. When you tell her It was not mado 
by manual luhor, that probably no hand has touched 
tho materials throughout the process, it is possiblo 
that she might at first regard your statement as tan* 
tamount to tho assertion that the doth %vas made 
without design. If alio did, sho would not credit 
your statement. If you patiently explained to her 
tho theory of carding- machine*, ginning- jennies, 
and power-looms, would her reception of your ex* 
phmatiou weaken her conviction that the cloth was 
the result of design ? It is certain that biro would 
hcllevo in design as firmly as before, and that this 
Udluf would bo attended bra higher conception and 
reverent admiration of a wisdom, skill, ami power 
greatly beyond anything she had previously conceived 
possible. 

Wherefore, wo may insUt that, for all that yet 
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appears, tho argument for design, as presented by tho 
natural theologian*, is just as good now, if wo accept 
Darwin's theory, as it was before that theory was pro- 
mulgated ; and that tho skeptical juryman, who was 
about to join the other eleven in a unanimous ver- 
dict in favor of design, finds no good excuse for keep- 
ing the court longer waiting.' 

[' To parry an adversary's thrust at a vulnerable part, or to ihow 
that it need not be fatal, U an incomplcto defctme. If tho dUcuttion 
bad gone on, It might, pvihap*, have been mado to ap|>car that tho 
Darwinian hypothcsU, no fur from Involving tho Idea of iiecei>altj 
(except In the »cn«c thut everything In of neecHnUy), *aa bated upon tbt 
opposite Idea, that of contingent y.] 
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Novelties aro enticing to most people ; to us they 
arc simply annoying. Wo cling to a long-accepted 
theory, just as wo cling to an old suit of clothes. A 
new theory, like a new pair of breeches (the Atlantic 
still affects the older typo of nether garment), is sure 
to have hard-fitting places; or, even when no particu- 
lar fault can be found with the article, it oppresses 
with a sense of general discomfort. New notions and 
new styles worry us, till wo get well used to them, 
which is only by slow degrees. 

Wherefore, in Galileo's time, we might have 
helped to proscribe, or to burn — had he been stub* 
born enough to warrant cremation— -oven tho great 
pioneer of inductivo research; although, when wo 
had fairly recovered our composure, and had leisurely 
excogitated the matter, we might have come to con- 
clude that the new doctrine was better than tho old 
one, after all, at least for those who had nothing to 
unlearn. 

Such being our habitual -state of mind, it may well 
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bo believed that tlio perusal of tlio now book u On the 
Origin of Species by Means of Natural Selection" 
left an uncomfortable impression, in splto of its plan- 
Bible and winning ways, AVo were not wholly un pre- 
pared for it, ns many of our contemporaries seem to 
Lave been. The scientific reading in which wo indulgo 
as a relaxation from severer studies hud raised dim 
forebodings. Investigations about the succession of 
species in time, and their actual geographical distribu- 
tion over the earth's surface, were leading up from all 
sides and in various ways to the qucstiou of their 
origin. Now and then wo encountered a sentence, 
like Prof. Owen's "axiom of the continuous operation 
of the ordained becoming of living things/* which 
haunted us like an apparition. For, dim as our con- 
ception must needs bo as to what such oracular and 
grandiloquent phrases might really mean, wo felt con- 
fident that they presaged no good to old beliefs. 
Foreseeing, yet deprecating, the coming timo of 
trouble, wo still hoped that, with some repairs and 
makeshifts, the old views might last out our days. 
Apvh nous U deluge. Still, not to lag behind tho 
rest of tho world, we read the book in .which the new 
theory is promulgated. "Wo took it up, liko our 
neighbors, and, as was natural, in a somewhat captious 
frame of mind. 

Well, we found no cause of quarrel with tho first 
chapter. Here tho author takes us directly to tho 
barn-yard and the kitchen-garden. Like an honorablo 
rural member of our General Court, who sat silent 
until, near the close of a long session, a bill requiring 
all swine at large to wear pokes was introduced, when 
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he claimod tlio privilege 6f addressing the house, on 
the proper ground that ho had been "brought up 
among the pig*, and knew all about them "—so we 
were brought up among cows and cabbages ; and the 
lowing of cattle, the cackle of lien*, and the cooing of 
pigeons, were sounds native and pleasant to our ears. 
So "Variation under Domestication" dealt with fa- 
miliar subjects in a natural way, and gently intro- 
duced " Variation under Nature," which seemed likely 
enough. Then follows " Struggle for Existence "*— a 
principle which wo experimentally know to be true 
and cogent — bringing the comfortable assurance, that 
man, even upon Leviathan llobbcs's theory of society, 
is no worse than the rest of creation, since all Nature 
is at war, one species with another, and the nearer 
kindred the more internecine — bringing in thousand- 
fold confirmation and extension of the Malthusian 
doctrine that population tend* far to outrun means of 
subsistence throughout the animal and vegetable world, 
and has to bo kept down by sharp preventive checks; 
so that not more than one of a hundred or a thousand 
of the individuals whose existence is so wonderfully 
and so sedulously provided for ever comes to anything,, 
under ordinary circumstances ; so the lucky and the 
strong must prevail, and the weaker and ill-favored must 
perish; and then follows, as naturally as ono sheep 
follows another, the chapter on "Natural -Selection/ 9 
Darwin's chcvdl tie Ixttatflty which is very much the 
Napoleonic doctrine that Providence favors the strong- 
est battalions— that, sinco many more individuals are 
born than can possibly survive, those individuals and 
thoso variations which possess any advantage, however 
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slight, over the rest, are in tho long-run mro to sur- 
vive, to propagate, and to occupy the limited field, to 
the exclusion or destruction of the weaker brethren* 
All this we pondered, and could not much object to. 
In fact, we began to contract a liking for a system 
which at the outset illustrates the advantages of good 
breeding, and which makes the most 4I of every creat- 
ure's best." 

Could we "let by-gones bo by-gone*," and, l>cgi li- 
ning now, go on improving and diversifying for tho 
future by natural selection, could we even take up tho 
theory at tho introduction of tho actually exiting 

' species, wo should bo well content; and 00, porliapii, 
would most naturalists be. It is by no means difllcult 

. to bclievo that varieties are incipient or possible spe- 
cies, when we see what trouble naturalists, especially 

» botanists, have to distinguish between them — one re- 
garding as a true species what another regards as a 
variety; when the progress of knowledge continually 
increases, rather than diminishes, the number of 
doubtful instances ; and when there is less agreement 
than ever among naturalists as to what is tho basis in 
Nature upon which our idea of species reposes, or how 
tho word is to bo deiined. Indeed, when wo consider 
tho endless disputes of naturalists and ethnologists 
over the human races, as to whether they belong to 
ono species or to more, and, if to more, whether to 
three, or five, or fifty, wo can hardly help fancying 
that both may ho right — or rather, that tho uni-hitmani- 
tnrians would have been right many thousand years 
ago, and the multi-humanitarians will bo several thou- 
sand years later; while at present the safe thing to 
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•ay is, that probably there It some troth on both 
aides, 

" Natural selection," Darwin remarks! M leada to 
divergence of cliaracter; for the more living beings can 
be supported on the eame area, the more thej diverge 
in structure, habits, and constitution" (a principle 
which, by-thc-way, is paralleled and jllust rated by the 
diversification of human labor); and also leads to much 
extinction of intermediate or unimproved forms. Now, 
though this divergence may "steadily tend to increase," 
yet this is evidently a slow process in Nature, and 
liablo to much counteraction wherever man does not 
interpose, and so not likely to work much harm for 
tho future. And if natural selection, with artificial to , 
help it, will produco better animals and better men 
than the present, and tit them better " to the condi- 
tions of existence," why, let it work, say we r to the 
top of its bent. There is still room enough for im- 
provement. Only let /us hope that it always works 
for good : if not, the divergent lines on Darwin's litho- 
graphic diagram of " Transmutation made Kasy," omi- 
nously show what small deviations from the straight 
path may como to in tho end. 

The prospect of the future, accordingly, is on the 
whole pleasant and encouraging. It is only the back- 
ward glance, tho gazo up the long vista of. tho past, 
that reveals anything alarming. Here the lines con* 
verge as they recede into the geological ages, and point 
to conclusions which, upon the theory, are inevitable, 
but hardly welcome. The very first step backward 
makes the negro and the Hottentot our blood-rela- 
tions — not that reason or Scripture objects to that, 
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tliongli prido may. The next suggests a closer asso- 
ciation of our ancestors of the olden time with "our 
poor relations" of the quadrumanous family than we 
like to acknowledge. Fortunately, however— even if 
wo must account for him scientifically — man with his 
two feet stands upon a foundation of his own. Inter- 
mediate links between the J } annua and the QuaJvu* 
tnana are lacking altogether; so that, put tho gene- 
alogy of the brutes upon what footing you will, tho 
four-handed races will not servo for our forerunners 
— at leant, not until boiiio monkey, livo or fossil, is 
producible with great-toes, instead of thumbs, upon 
his nether extremities; or until some lucky geologist 
turns up the bones of his ancestor and prototype in 
Franco or England* who was so busy "napping the 
chuckic-stancs" and chipping out Hint knives and 
arrow-heads in tho timo of tho drift, very many ages 
ago— before tho llritish Channel existed, says Lyell ' 
— and until these men of tho olden time are shown to 
havo worn their great-toes in tho divergent and thumb- 
liko fashion. That would bo evidence indeed: but, 
until some testimony of tho sort is produced, wo must 
needs belicvo in tho scparato and special creation of 
man, however it may havo been with tho lower ani- 
mals and with plants. 

No doubt, tho full development and symmetry of 
Darwin's hypothesis strongly suggest tho evolution of 

• Vile " Proceeding of tho TIiUIhIi Awoelatlon for tho Advance* 
mentof rVlence," 1850, and IiondnnJ/ArmrMirt, /*im/m. It. appears 
to ho conceded Hint thc*o " cell* " or atono knlve* aro artificial pro. 
(taction*, and apparently of tho ago of the mammoth, tho foaall rhU 
noecroa, etc 
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the human no 1cm than the lower animal races oat of 
some simple primordial animal — that all are equally 
44 lineal descendants of somo few beings which lived 
long before tho first bed of the Silurian system, was 
deposited," But, as the author speaks disrespectfully 
of spontaneous generation, and accepts a supernatural 
beginning- of life on earth, in some form or forms of 
being which included potentially all that have since 
oxitttcd and are yet to be, ho is thereby not warranted 
to extend his inferences beyond the evidence or the 
fair probability. There seems as great likelihood that 
one special origination should bo followed by another 
upon fitting occasion (such as the introduction of man), 
as that one form should bo transmuted into another 
upon fitting occasion, as, for instance, in the succession 
of species which differ from each other ouly in somo 
details. To eompftro small things with great in a 
homely illustration : man alters from time to time his 
instruments or machines, as new circumstances or eon* 
ditions may require and his wit suggest. Minor altera- 
tions and improvements ho adds to tlio machine ho 
possesses ; ho adapts a new rig or a new rudder to an 
old boat : this answers to Variation* "Like begets 
like," being the great rule in Nature, if boats could 
engender, the variations would doubtless be propa- 
gated, like those of domestic cattle. Jn courso of 
tlino the old ones would be worn out or wrecked ; the 
best sorts would bo chosen for each particular use, and 
further improved upon ; and so the primordial boat 
bo developed into the scow, the ski IT, tho sloop, and 
other species of water-craft — tho very diversification! 
as well as tho successive improvements, entailing tho 
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disappearance of Intermediate forms, Iom adapted to 
nny ono particular purpose ; wherefore these go slowly 
out of use, and become extinct species : this is Natu* 
ml Selection. Now, let a great And important advance 
bo made, liko that of steam navigation: here, though 
the engine might be added to the old vessel, yet tho 
wiser and therefore tho actual way is to make a new 
vessel on a modified plan : this may answer to 8jtcc{/fo 
Cwation. Anyhow, the ono docs not necessarily ex- 
elude the other. Variation and natural selection may 
play their part, and so may specific creation also. 

\Vliv not ? 

This leads us to ask for the reasons which eidl for 
this new theory of transmutation. The beginning of 
things must needs lie in obscurity, beyond the bounds 
of proof, though within thoso of conjecture or of ana* 
logical inference. Why not hold fast to the customary 
view, that all species wero directly, instead of indi- 
rectly, created after their respective kinds, as we now 
behold them — and that in a manner which, passing 
our comprehension, wo intuitively refer to tho super- 
natural? Why this continual striving after "tho mi- 
attained and dim?" why theso anxious endeavors, 
especially of lato years, by naturalists and philosophers 
of various schools and different tendencies, to peno- 
trato what one of them calls "that mystery of mys- 
teries," tho origin of species? 

To this, in general, sufficient answer may bo found 
in tho activity of the human intellect, "tho delirious 
yet divino desire to know," stimulated as it has been 
by its own success in unveiling tho laws and process- 
es of inorganic Nature ; in tho fact that tho principal 
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triumphs of our ago In physical icionco liave consisted 
in tracing connections where none were known before, 
in reducing heterogeneous phenomena to a common 
cauHO or origin, in a manner quite analogous tor that 
of the reduction of supposed independently originated 
species to a common ultimate origin — thus, and in 
various other way?, largely and legitimately extending 
the domain of secondary causes. Surely tho scientific 
mind of an ago which contemplates the solar system 
us- evolved from a common revolving fluid inn**— 
which, through experimental rcucaivh, has come to re- 
gard light, heat, electricity, magnetism, chemical affin- 
ity, and mechanical power as varieties or derivative 
and convertihlo forms of ono force, instead of inde- 
pendent species — which has brought tho so-called ele- 
mentary kinds of matter, such as tho metals, into 
kindred groups, and pertinently raided the question, 
whether the members of each group may not be mere 
varieties of one species — and which speculates steadily 
in the direction of tho ultimato unity of matter, of a 
sort of prototype or simple element which may be to 
tho ordinary species of matter what the Protozoa or 
what tho component cells of an organism are to tho 
higher sorts of animals and plants — the mind of such 
an ago cannot be expected to let the old belief about 
species pass unquestioned. It will raise the question, 
how tho diverse sorts of plants and animals came to 
be as they are and whcVc they arc, and will allow that 
tho whole inquiry transcends its powers only when 
all endeavors have failed. Granting the origin to bo 
supernatural, or miraculous even, w ill not arrest tho 
inquiry. All real origination, tho philosophers will 
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say, Is supernatural ; their very question is, whether 
wo have yet gone back to tho origin, and can affirm 
that tho present form* of plants ami animals aro tho 
primordial, tho miraculously created ones. Atttl, ovon 
if they admit that, they will stilt inquire into tho 
order of tho phenomena, into tho form of tho miracle. 
You might as wo 1 1 ovpoct tho child to grow up content 
witli what it Is told about tho advent of its infant 
brother. Indeed, to learn that tho iiow-eomor is tho 
gift of Clod, far from lulling inquiry, only stimulates 
speculation a* to how tho precious gift was bestowed* 
That questioning child is father to tho man — is phi- 
losopher in short-clothes. 

Since, then, questions about tho origin of species 
will bo raised, and have been rained — and siuco tho 
theorizing*), however dilTerent in particular*, nil pro- 
ceed upon tho notion that ono speeies of plant or 
animal is somehow derived from another, that tho dif- 
ferent sorts which now flourish are lineal (or uulinoal) 
defendants of other and earlier sorts — it now con- 
cerns us to ask, What are tho grounds in Nature, tho 
admitted facts, which suggest hypotheses of derivation 
in somo shape or other? Kcasons there must bo, and 
plausiblo ones, for tho persistent recurrence of theories 
upon this genetic basin. A study of Darwin's book, 
and a general glanco at tho present stato of the natural 
sciences, enablo us to gather the following as among 
tho most stiggestivo and influential. "Wo can only 
enumcrato them here, without much indication of 
their particular bearing. There is — 

1. Tho general fact of variability, and tho general 
tendency of tho variety to propagato its like — tho 
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patent fact* that nil species vary irtoro or loss; that 
domesticated plants and animals, being In conditions 
favorablo to tho production and preservation of varie- 
ties, aro apt to vary widely; and that, by interbreed* 
1'% any variety may bo fixed Into a race. Hint 1*, Into 
a variety whleh conies tnio from seed. Many such 
race*, It U allowed, dllTer from each other In structttro 
mid appoarauro as widely as do many admitted species; 
and It Is practically very dilllcult, oven Impossible, to 
draw a clear lino between race* and specie*. "Witness 
tho human race*, for instance. Wild species also vary, 
perhaps about as widely as those of domestication, 
though in diiTercnt ways. Some of them apparently 
vary little, others moderately, others immoderately, to 
the great bewilderment of systematic botanists and 
zoologists, and increasing disagreement as to whether 
various forms shall bo held to bo original species or 
strong varieties. Moreover, the degree to which tho 
descendant* of tho same Mock, varying in different di- 
rection*, may at length diverge, is unknown. All wo 
know in, that varieties are themselves variable, and that 
very diverse forms havo been educed from one stock. 
2. Species of tho same genus are not distinguished 
from each other by equal amounts of difference. 
There is diversity in this respect analogous to that of 
the varieties of a polymorphous species, somo of them 
slight, others extreme. And in largo genera tho un- 
equal resemblance shows itself in tho clustering of 
tho species around several types or central species, 
like satellites around their respective planets. Ob- 
viously suggcutivo this of tho hypothesis that they 
were satellites, not thrown oil by revolution, liko the 
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moons of Jupiter, Saturn, and our own solitary moon, 
but gradually and peacefully detached by divergent 
variation. That such closely-related species may bo 
only varieties of higher grade, earlier origin, or more 
favored evolution, is not a very violent supposition. 
Anyhow, it was a supposition sure to bo made, 

3. Tho actual geographical distribution of species 
upon tho earth's surfaco tends to suggest tho samo 
notion. For, as a general thing, all or most of tho 
species of a peculiar genus or other typo aro grouped 
in the same country, or occupy continuous, proximate, 
or aceessiblo areas. So well does (his rule hold, so 
general is the implication that kindred species are or 
were associated geographically, that most trustworthy 
naturalist*, quite free from hypotheses of transmuta- 
tion, aro constantly inferring former geographical 
continuity between parts of the world now widely 
disjoined, in order to account thereby for certain 
generic similarities among their inhabitants; juntas 
philologists infer former connection of races, and a 
parent language, to account for generic similarities 
among existing languages. Yet no scientific explana- 
tion has been offered to account for the geographical 
association of kindred species, except tho hypothesis 
of a common origin, 

4. Hero tho fact of tho antiquity -of creation, and 
in particular of the present kinds of tho earth's inhab- 

. itants, or of a largo part of them, comes in to rebut 
tho objection that thero has not been time enough 
for any marked diversification of living things through 
divergent variation — not time enough for varieties to 
have diverged into what wo call species. 
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So long at the existing species of plants and ani- 
mals wore thought to have originated a few thousand 
years ago, and without predecessors, there was no 
room for a theory Of derivation of one sort from an- 
other, nor time enough even to account for the estab- 
lishment of the races which are generally believed to 
have diverged from a common stock. Not so much 
that five or six thousand years was a short allowance 
fur this; but because some of our familiar domesti- 
cated varieties of grain, of fowls, and of other animals, 
were pictured and mummified by the old Egyptians 
more than half that number of years ago, if not ear- 
lier. Indeed, perhaps the strongest argument for the 
original plurality of human species was drawn from 
the identification of some of the present races of men 
upon these early historical monuments and records. 

Hut this very extension of the current chronology, 
If wo may rely upon the archaeologists, removes the 
dilllctilty by opening up a longer vista. 80 docs tho 
discovery in Kuropo of Remains and implements of 
prehistoric races of men, to whom tho use of metals 
was unknown — men of the stone age, as tho Scandina- 
vian arclucologists designate them. And now, " axes 
and knives of flint, evidently wrought by human skill, 
are found in beds of the drift at Amiens (also in 
other places, both in Franco and England), associated 
with tho bones of extinct species of animals." These 
implements, indeed, werto noticed twenty years ago; 
at a place in Suffolk they have been exhumed from 
♦ thno to time for moro than a century; but the full 
confirmation, tho recognition of the age of the deposit 
in which the implements occur, their abundance, and 
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the appreciation of their bearings upon most interest- 
ing questions, belong to the present time. To complete 
the connection of these primitive people with the 
fossil ages, tho Trench geologists, we are told, have 
now " found these axes in PicarJy associated witli re* 
mains of EU^Jmb 2mmvjeniu$ 9 Iihlnocav* tlvhorhl* 
tiuSyJitjuusfomtiHs, and an extinct species of //cwr.* ' 
In plain language, theso workers in Hint lived in tho 
titiio of the mammoth, of a rhinoceros now extinct, and 
along with horses and cattle unlike any now existing 
— specifically different, as naturalists say, from those 
with which man is now associated. Their connection 
with existing human races may perhaps ho traced 
through tho intervening people of tho stone age, who 
were succeeded by tho pcoplo of the bronzo age, and 
theso by workers in iron. 1 Now, various evidence 
carries back the existence of many of .the present low- 
er species of animals, and probably of a larger number 
of plants, to the samo drift period. All agpco that 
this was very many thousand years ago. Agassiz tells 
us that tho same species of polyps which arc now 
building coral walls around the present peninsula of 
Florida actually made that peninsula, and. havo been 
building there for many thousand centuries. 

5. The overlapping of existing and extinct species, 
and the seemingly gradual transition of tho lifo of tho 
drift period into that of the pre*»cnt, may he turned to 

• Sc$ •• Correspondence of M, XleW*,' 9 In American Journal of SeU 
net and ArU % for March, 1800. 

• Set Morlot> "Botno General Views on Xrchmology," In American 
Journal of Scienco and ArU % for January, 1800, traustatod from " But* 
letln de la Socicto Vaudoiic," 1859. 
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the tame account Mammoths, mastodon*, and Irish 
elks, now extinct, must have lived down to human, if 
not almost to historic times. Perhaps the last dodo 
did not long outlive his huge New Zealand kindred. 
The auroeh, oneo tho companion of mammoths, still 
survives, but owes his present and precarious oxihtenco 
to man's cure. Now, nothing that we know of forbids 
the hy]>othcH* that somo new species have been inde- 
pendently and supcrnaturally created within the period 
which other species havo survived. Sonic may 'even 
believe that man was created in the davs of the mam- 
moth, became extinct, and was recreated (it a later date. 
Hut why not say the same of the auroeh, contempo- 
rary both of the old man and of the new ? Still it is 
more natural, if not inevitable, to infer that, if the 
aurochs of that olden time wero the ancestors of the 
aurochs of the Lithuanian forests, so likewise were the 
men of that age tho ancestors of the present human 
races. Then, whoever concludes that these primitivo 
makers of rude flint axes and knives were the ancestors 
of the better workmen of tho succeeding 6tono age, 
and these again of the succeeding artificers in brass and 
iron, will also be likely to suppose that the /#"*/* and 
Jioa of that time, different though they l>c, wero the 
remote progenitors of our own horses and cattle. In 
all candor wo must at least concede that such consid- 
erations suggest a genetic descent from the drift period 
down to the present, and allow time enough — if time is 
of any account — for variation and natural selection to 
work out some appreciable results in the way of diver- 
gence into rnces, or even into so-called species. What- 
ever might have been thought, when geological time 



102 DARTVIXIAXA. 

was supposed to be separated from the present era by 
a clear line, it is now certain that a gradual replace- 
ment of old forms by new ones is strongly suggest! vo 
of 6omo mode of origination which may still bo opera* 
tivc. "When species, like individuals, wero found to 
die out one by one, and apparently to como in one by 
one, a theory for what Owen sonorously call* "tho 
continuous operation of the ordained becoming of liv- 
ing things" could not bo far off. 

That all such theories should take the form of a 
derivation of the now from tho old seems to bo inevi- 
table, perhaps from our inability to conceive of any 
other line of secondary cause* in this connection. 
Owen himself is apparently in travail with some trans- 
mutation theory of his own conceiving, which may 
yet see the light, although Darwin's came first to tho 
birth. Different as tho two theories will probably 
be, they cannot fail to exhibit that fundamental re- 
semblance in this respect which betokens a commu- 
nity of origin, a common foundation on tho general 
facts and tho obvious suggestions of modem science. 
Indeed — to turn tho point of a pungent simile directed 
against Darwin — tho difference between tho Darwin- 
ian and the Owcnian hypotheses may, after all, bo 
only that between homoeopathic and heroic doses of 
the same drug. 

If theories of derivation could only stop here, con- 
tent with explaining the divert licit ion and succession 
of species between tho tertiary period and tho present 
time, through natural agencies or secondary causes 
still iri operation, we fancy they would not be generally 
or violently objected to by tho navanta of the present 



NATURAL SELECTION ETC. 103 

day. But it is hard, if not impossible, to find a stop- 
ping-place. Somo of the facts or accepted conclusions 
already referred to, and several others, of a more gen- 
eral character, which must be taken into tbe account, 
impel tbo theory onward with accumulated force. 
Vim (not to 6ay virus) acquirit cundq. The theory 
hitches on wonderfully well to LycN's unifonnitarian 
theory in geology — that the thing that has been is tho 
thing that is and shall be — that the natural operations 
now going on will account for all geological changes in 
a quiet and easy way, only give them time enough, so 
connecting the present and the proximate with the 
farthest past by almost imperceptible gradations — a 
view which finds largo and increasing, if not general, 
acceptance in physical geology, and of which Darwin's 
theory is the natural complement, 

60 tho Darwinian theory, once getting a foothold, 
marches boldly on, follows the supposed near ances- 
tors of our present species farther and yet farther back 
into the dim past, and cuds with an analogical infer- 
ence which " makes the whole world -kin." As we said 
at tho beginning, this, upshot discomposes us. Several 
features of the theory have an uncanny look. They 
may prove to be innocent : but their first aspect is suspi- 
cion*, and high authorities pronounco tho whole thing 
to bo positively mischievous. In this dilemma we are 
going to take advice. Following the bent of our preju- 
dices, and hoping to fortify then* by new and strong 
argument*, wo are going now to read tho principal 
reviews which undertake to deinolUh the tlicorv-*- 
with what result our readers hhall bo duly informed. 
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II. 

"I can entertain no doubt, after tho moat deliberate study 
and dispassionate judgment of which I am capable, that tb# 
view which most naturalists entertain, and which I formerly 
entertained, nntmdr, that each »i>ocics has been independently 
created, is erroneous. I am fully convinced that specie* are 
not immutable ; but that tbo*o belonging to what arc called tho 
FAino genera are lineal descendants of some other and generally 
extinct si^eics, in tho name maimer as the acknowledged varie- 
ties of any ono species aro tho defendant* of that species* 
Furthermore, 1 am convinced I hat Natural Selection has been 
tho main, but not exclusive, means of modification," 

This is tho kernel of llio new theory, tltu Dar- 
winian creed, its recited nt the clone of tho Iiitnxluo 
lion to tho remarkable book tinder consideration. 
Tlio qufhtionn, "What will ho do with It!" and 
••How far will ho carry it 1" tho author answer* at 
tho clo.-o of tho volume : 

44 1 cannot doubt that the theory of descent with modifica- 
tion embraces all the members of the samo class/ 9 Furthermore, 
14 1 believe that all animals have descended from at most only 
four or five progenitor*, nnd plants from an c«pial or leaner 
number/* 

Siring that analogy as ntron^.V nii^ots a further 
Btcp in tho tamo direction, while ho protect* that 
•• analogy may bo a deceitful guide," yet ho follows 
its inexorable leading to the inferenco that— 

11 Probably all tho organic bclnps which hnvo ever lived on 
this earth hnvo descended from some ono primordial form, Into 
which life was first breathed." ■ 

1 Page 484, English edition. In the new American edition (rfcfc 
Supplement, pp. 481, 432) tho principal analogies which largest tho 
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III tlie firnt extract we liave the thin end of the 
wedge driven a little way ; in the last, the wedge 
driven home, 

We have already sketched some of the reasons 
suggest i ve of such a theory of derivation of species, 
reasons which gave it plausibility, and even no small 
probability y as applied to our actual world and to 
changes occurring since the latent tertiary period. 
Wo are well pleased at this moment to find that the 
conclusion* wo wcro arriving at in this respect are 
sustained by tho very high authority and impartial 
judgment of Pictet, the Swis* paleontologist. In his 
review of Darwin's book 1 — the fairest and most ad- 
mirable npponiitg 0110 that has appeared — he freely 
accept* that tn*nnhh of natural operations whiqh 
Darwin Impersonate* under the now* familiar name 
of Natural Selection, allows that tho exposition 
throughout the first chapters seems "d la foia ]>ru* 
dent ct fort? and is disposed, to accept the whole 
argument in its foundations, that is, so far as it re- 
lates to what is now going on, or has takcji place in 
the present geological period— which period he car- 
ried back through the diluvial epoch to the borders 
of tho tertiary, 1 Pietct accordingly admits that the 



eitremo view aro refvrred to, and (he remark U Appended: "But this 
Inference U chiefly grounded on analog and. It U immaterial whether 
or not It be accepted. The cojo U different with the members of each 
great cUm, at the Vcrtcbrata or Artleulata ; far here we have In tho 
lawa of homology, embryology, etc., aome dlitinct evidence that all 
have descended from a single primordial parent* 9 

1 In fliblhthttjut Cnivtrstlle dt Gtnhe % March, i860, 

1 TLU we learn from hit very Interesting article, "De la Qneetlon 
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theory will very well account for tho origination by 
divergence of nearly-related species, whether within 
tho present period or in remoter geological time*; a 
very natural view for him to take, since ho appears 
to have reached and published, several yearn ago, tho 
pregnant conclusion that there moat probably was 
some material connection between tho closely-related 
Hpocies of two sueccshivo fauna*, and that tho numer- 
ous close species, whoso limits are ho dilllcult to do* 
termiuo, woro not all created distinct and indepen- 
dent. Hut while thus accepting, or ready to accept, 
tho basis of Darwin's theory, and all it* legitimate 
direct inferences, he reject* tho ultimate conclusions, 
bring* Homo weighty argument* to bear again*! thum, 
and is evidently convinced that he can draw a clear 
lino between tho sound inference*, which ho favors, 
nnd tho unsound or unwarranted theoretical deduo 
tions, which he rejects. Wo hope ho can. 

This raises tho question, Why does Darwin press 
his theory to these extreme conclusions! Why do 
all hypotheses of derivation converge so inevitably to 
one ultimate point ? Having already considered Homo 
of tho reason* which suggest or support the theory at 
its out bet — which may carry it as far a* such sound 
and experienced naturalist* a* 1'ictct allow that it may 
be true — perhaps as far as Darwin himself unfold* it 
in tho introductory, proposition cited at tho begin- 
ning of this article — wo may now inquire after tho 

de I'llommc FoMile," In the flnmc (March) ntmther of tho Itihllnthhjut 
UnivtrtilU. (*S<r, alxo, the huiiic author'* " Note mir la l*erlo<lo Qua- 
tcmairc ou Diluvicnno, coiinMdree (Inn* hck RitpporU avoo l'tipo<|uo 
j.ctucllo/ 1 in the number Tor August, 1*00, of the ntiio perto<llcn1.) 
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motives which Impel the theorist so modi farther. 
Here proof*, in the proper sense of the word, are not 
to he had* Wo nro boyond the region of domonstra* 
thm, and )mvo only prohahllltlos to considor. What 
are thcHO probabilities? What work will this hy* 
pothesis do to establish a claim to he adopted in its 
completeness f Why should a theory which may 
plausibly enough account for tho diversification of 
(ho species of each special typo or genus bo expanded, 
into a general system for tho origination or successive 
diveivilication of all species, and all special types or 
forms, from four or fivo remoto priioordial forma, or 
perhaps from 0110 1 We aeerpt tho theory of gravi* 
tatlou because It explains nil tho farts wo know, and 
bears all tho tests that we can put It to, Wo inclino 
to accept the nebular hyi>othc*is, for similar reasons; 
not became it is proved— thus far it is incapable of 
2*roof— -hut l>ceau*o it is a natural theoretical deduction 
from accepted physical lawn, is thorotighly congruous 
with the fact*, and been u bo its assumption serves to 
connect and harmonize these into one probablo and 
consistent whole. Can tho derivative hypothesis bo 
maintained and carried out into a system on similar 
grounds? If so, however unproved, it wonld appear 
to bo a tenable hypothesis, which is all that its author 
ought now to claim. Such hypotheses as, from the 
conditions of the ense, can neither be proved nor dis- 
proved by direct evidence or experiment, are, to bo 
tohted only indirectly, and therefore imperfectly, by 
trying their power to harmonizo the known facts, and 
to account for what is otherwiso unaccountable. So 
tho question comes to this: What will an hypothesis 
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of the derivation of species explain which the oppos- 
ing view leaves unexplained f 

Questions these which ought to bo entertained 
before wo take up the arguments which havo been 
advanced against this theory. "Wo can barely glanco 
at some of the considerations which Darwin adduces, 
or will ho Biiro to addiico in tho future and fuller 
expedition which in promised. To display them in Mich 
wise fin to Imloetrlnato (ho unscientific reader would 
requlro a volume. Merely to refer to them in tho 
mortt general terms would suffice for those familiar 
with scientific matter*, but would scarcely enlighten 
those who arc not. "Wherefore let these trust tho im- 
partial Pictet, who freely admits that, "in tho absence 
of sufficient direct proofs to justify tho possibility of 
his hypothesis, Mr. Darwin relies upon indirect proofs, 
tho bearing of which is real and incontestable ;" who 
concedes that " his theory accords very well with tho 
great facts of comparative anatomy and zoology- 
comes in admirably to explain unity of composition of 
organisms, also to explain rudimentary and representa- 
tive organs, and the natural scries of genera and species 
—equally corresponds with many palcontological data 
— agrees well with the specific resemblances which exist 
between two successive faunas, with the parallelism 
which is sometimes observed between the scries of 
palcontological succession and of embryonal develop, 
ment," etc. ; and finally, although ho does not aceej>t 
the theory in these results, ho allows that "it appears 
to offer tho best means of explaining the manner in 
which organized beings were produced in epochs an- 
terior to our own" 
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What more than this could bo said for such an 
hypothesis! Hero, probably, is its charm, and its 
strong bold upon the speculative mind. Unprorcn 
though it be, and cumbered prima facie with cumula- 
tive improbabilities as it proceeds, yet it singularly 
accords with great clasftcs of facts otherwise insulated 
mid enigmatic, and explain* many things which nro 
thus far utterly Inc.xplicahlt) upon any other scientific 

JlrtHIIMIptloll. 

AVu have wild that Darwin'* hypothesis is tho natu- 
ral complement to Lyell's uuiformitarian theory in 
physical geology. It is for the organic world what that 
is tor tho inorganic; and tho accepters of the latter 
fitaud in a position from which to regard the former in 
the most favorable light. Wherefore the rumor that 
tho cautious Lycll himself has adopted the Darwinian 
hypothesis need not surprise us. The two views are 
made for each other, and, like the two counterpart pic- 
tures for tho stereoscope, when, brought together, com- 
bino into one apparently solid whole. 

If wo allow, with Pictct, that Darwin's theory 
will very well servo for all that conccrns'thc present 
epoch of tho world's history— an epoch in which 
this renowned paleontologist includes the diluvial or 
quaternary period — then Darwin's first and foremost 
need in his onward course is a practicable road from 
this into and through tho tertiary period, the interven- 
ing region between the comparatively near and tho 
far remote past. Hero Lycll's doctrine paves the way, 
by showing that in the physical geology there is no 
general or absolute break between tho two, probably 
no greater between tho latest tertiary and tho quater- 
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nary period than between the latter and the present 
tunc. So far, tlio Lycllian view is, wo suppose, gen- 
erally concurred in. It is largely admitted that nu- 
merous tertiary species havo continued down into tho 
quaternary, and many of them to the present timo. A 
goodly percentage of the earlier and nearly half of tlio 
later tertiary mollusca, according to Dcs Hayes, Lyell, 
ami, if we mistake not, ISronn, still live. This identifi- 
cation, however, is now questioned by a naturalist of 
the very highest authority. But, in its bearings on tho 
new theory, the point here turns not upon absolute 
identity so much as upon close resemblance. For thoso 
who, with Agassiz, doubt tho specific identity in any 
of these cases, and those who say, with l'ictct, that 
"tho later tertiary deposits contain in general tho 
ih'lria of species very nearly nhtUd to thoso which 
still exist, belonging to the same genera, but specifically 
different," may also agree with l'ictct, that the nearly- 
related species of successive faunas must or may havo 
had "a material connection." Hut the only material 
connection that we have an idea of in such a case is a 
genealogical one. And the supposition of a genealogi- 
cal connection is surely not unnatural in such cases- 
is demonstrably tho natural ono as respects all thbso 
tertiary species which experienced naturalists havo 
pronounced to bo identical with existing ones, but 
which others now deem distinct. For to identify tho 
two is the samo thing as to con elude tho one to be tho 
ancestor of tho other. No doubt there arc difference* 
between the tertiary and tho present individuals, differ- 
ences equally noticed by both classes of naturalists, but 
differently estimated. By the ono theso aro deemed 
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quite compatible), by tlio other incompatible, with com* 
munity of origin. But %olu> can tcU us what amount 
qf difference is comjxililU with comniunity of origin? 
This is tho very question at issue, and ono to bo settled 
by observation alone. Who would have thought that 
tho peach and tho nectarine camo from ono stock? 
Hut, this being proved, is it now very improbable that 
both wero derived from the almond, or from some 
common amygdalino progenitor? "Who would havo 
thought that the cabbage, cauliflower, broccoli, kale, 
and kohlrabi, are derivatives of ono species, and rapo 
or colza, ttirtiip, and probably ruta-baga, of another 
species? And who that is convinced of this can long 
midouhtingly hold the original distinctness of turnips 
from cabbages as an article of faith? On scientific 
grounds may not a primordial cabbage or rapo be as- 
sumed as the ancestor of ull the cabbage races, on much 
the samo ground that wo assutno a common ancestry 
for the diversified human races ? If all our breeds of 
cattle camo from one stock, why not this stock from 
the auroch, which has had all tho time between tho 
diluvial and the historic period* in which to net off a 
variation perhaps no greater than tho difference bo* 
tween some sorts of domestic cattle ? 

That considerable differences arc often discernible 
between tertiary individuals and their supposed do* 
scendants of tho present day affords no argument 
against Darwin's theory, as has been rashly thought, 
but is decidedly in its favor. If tho identification 
wero so perfect that no more differences word ob- 
servable between tho tertiary and tho recent shells 
than between various individuals of either, then Dar- 
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win's opponents, who arguo tlio immutability of spoclos 
from the ibises and cats preserved by tlio ancient 
Egyptians being just liko those of tho present day, 
could triumphantly add a few hundred thousand years 
11101*0 to the length of tho experiment and to tho 
force of their argument. 

As tho facts stand, it appears that, while some ter- 
tiary forms are essentially undistinguishablo from ex* 
isting ones, others arc tlio same with a difference, 
which is judged not to be specific or aboriginal ; and 
yet others show somewhat greater differences, such as 
arc scientifically expressed by' calling them marked 
varieties, or else doubtful species; while others, dif- 
fering a little more, aro confidently termed distinct, 
but nearly-related species,. Now, is not all this a 
question of degree, of mere gradatrou of difference t 
And is it at all likely that these several gradations 
came to be established in two totally different ways- 
some of them (though naturalists can't ngreo which) 
through natural variation, or other secondary cause, 
aud some by original creation, without secondary 
cause I Wo havo seen that the judicious Pictct an- 
swers such questions as Darwin would have him do, 
in affirming that, in all probability, tho nearly-related 
species of two successive faunas wero materially con- 
nected, and that contemporaneous Fpceies, similarly 
resembling each other, wero not all created so, but 
have becomo so. This is equivalent to saying that 
species (using the term ns all naturalists do, and must 
continue to employ tho word) havo only a relative, 
not an absolute fixity; that differences fully equiva- 
lent to what aro held to bo specific may arise in tho 
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courso of time, so that one species may at length be 
naturally replaced by another species a good deal like 
it, or may bo diversified into two, three, or moro 
specie*, or forms as diilcrciit as species. This con- 
cede* all that Darwin has a right to ask, all that he 
can directly infer from evidence. We must add that 
it afford* a locus standi, more or less tenable, for in- 
ferring more. 

Here another geological consideration comes in to 
help on this inference. The species of the later ter- 
tiary period for the most part not only resembled 
those of our days — many of them so closely as to sug- 
gest an absolute continuity-*-but also occupied in gen- 
eral the same regions that their relatives occupy now. 
The same may bo said, though less specially, of the 
earlier tertiary and of the later secondary ; but thcro 
is less and less localization of forms as- we recede, yet 
some localization even in paheozoic times. While in 
the secondary period one is struck with the similarity 
of forms and the identity of many of the species 
which nourished apparently at the same time in all or 
in tho most widely-separated parts of the world, in 
the tertiary epoch, on tho contrary, along with tho 
increasing specialization of climates and their approxi- 
mation to tho present state, wo find abundant evi- 
dence of increasing localization of orders, genera, and 
species ; and this localization strikingly accords with 
tho present geographical Attribution of tho same 
groups of species. Where tho imputed forefather 
lived, their relatives and supposed descendants now 
flourish. All the actual clashes of tho animal and 
vegetable kingdoms were represented in the tertiary 
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faunas and floras, and in nearly tlio samo proportion! 
and tho samo diversities as at present. Tho faunas of 
what is now Europe, Asia, America, arid Australia, 
dilTered from each other much a* they now differ: in 
fact — according to Adolpho llrongniart, whoso ntn tu- 
rnouts wo hero condense * — the inhabitants of theso 
ditTercut regions appear for tho most part to havo ac- 
quired, before tho close of tho tertiary period, tho 
characters which essentially distinguish their existing 
faunas. The Eastern Continent had then, as now, its 
great pachyderms, elephants, rhinoceros, hippopota- 
mus; South America, its armadillos, sloths, and ant- 
caters; Australia, a crowd of marsupials ; and the xevy 
strange birds of New Zealand had predecessors of simi- 
lar strangeness. Everywhere tho same geographical 
distribution as now, with a difference in the particular 
area, as respects tho northern portion of tho continents, 
answering to a wanner climate then than ours, such 
as allowed species of hippopotamus, rhinoceros, and 
elephant, to rango even to thoTcgions now inhabited 
by tho reindeer and the musk-ox, and with tho seri- 
ous disturbing intervention of the glacial period with- 
in a comparatively recent time. l>t it bo noted al*o 
that those tertiary species which havo continued with 
little change down to our davs are the marine animals 
of tho lower grades, especially molluscn. Their low 
organization, moderate sensibility, and tho simple con- 
ditions of nn existence in a medium like tho ocean, 
not subject to great variation and incapable of sudden 
change, may well account for their Continuanco; 
while, on tho other hand, the more intense, howovor 

1 In Comptct A'lMf/ut, AcitiUmie <Ai &<W<i, FvlMiinry 2 t 1857, 
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gradual, climatic vicissitudes on land, which have 
drivon all tropical and subtropical forms out of the 
higher latitudes and assigned to them their actual 
limits, would ho almost sure to extinguish such huge 
and unwieldy animals as mastodons, mammoths, and 
tho like, whoso power of enduring altered circum- 
stance* must have been small. 

This general replacement of the tertiary specie* 
of a country by others so much like them is a note- 
worthy fact. Tho hypothesis of tho independent 
creation of all species, irrespective of their antece- 
dents, leaves this fact just as mysterious as is creation 
itself; that of derivation undertakes to account for it 
Whether it satisfactorily docs so or not, it must bo 
allowed that the facts well accord with that hvpotho- 
sis* Tho same may bo said of another conclusion, 
namely, that tho geological succession of animals and 
plants appears to correspond in a general way with 
their relative standing or rank in a natural system of 
clasniflcation. It seems clear that, though no one of 
the grand tyjw of the animal kingdom can bo traced 
back farther than tho rest, yet tho lower classa long 
preceded tho higher; that there has been on tho 
whole a steady progression within each class and 
order; and that the highest plants and animals have 
appeared only in relatively modern times. It is only, 
however, in a broad sense that this generalization is 
now thought to hold good. It encounters many ap- 
parent exceptions, and sundry real ones. So far aa 
the rule holds, all is as it should bo upon an hypothe- 
sis of derivation. 

9 

Tho rule has its exceptions, But, curiously enough, 
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the most striking class of exceptions! if sncli tlioy bo, 
seems to us even more favorablo to the doctrine of 
derivation thnn is the general rule of a puro And sim- 
ple ascending gradation. Wo refer to what Agastric 
culls prophetic and synthetic types; for which the 
former name may sutllce, as (ho diihrenco between 
the two is evanescent. 

11 It has been noticed/' writes our ((rent zoolottUt, "that cer- 
tain types, which nro frequently prominent among tho repre- 
sentatives of i>n*t ntfcH, conihino In their struetiiro peculiarities 
which at later period* nro. only oWrvctl separately in <) ill Went, 
dUtinct tvpes. femuroid fUhcn before reptiles, rtcrothictylcn bo- 
foro bird*, Ichthyosauri before dolphins, etc. There are eiitlro 
fiimiUc*, of nearly every clam of animals, which in the state 
of tltelr perfect development exemplify Mich prophet le rela- 
tion*. • , . The sauroid Italic* of the pant ideological ajres are an 
example of this kind, TIicmo fUhc*, which preceded the up* 
pearanco of reptileH, present a combination of Ichthylo and 
reptilian characters not to be found in the truo members of this 
class, which form its bulk at present. Tho l'tcroductylcs, which 
preceded tho class of birds, and tho Ichthyosauri, which pre* 
coded tho Cetacca, nro other examples of such prophetic 
types." — (Agnssiz, "Contributions, Kssaj on ClasnllU'iitton/' 
p. 117.) 

Now, tlicso reptile-liko fi>hcf», of which gar-pikes 
are tho living representatives, though of earlier up- 
pearanco, are admittedly of higher rank than common 
italic*. They dominated until reptile** appeared, when 
they moHtly gavo plueo to (or, iih tho dcrlvntiouiMt* 
will iuhiht, were rendved hy divergent variation mid 
natural selection into) common HnIich, dehtiluto of rep- 
tilian characters, and -nuiiriuii ro|rtlh'S— tho intcrmedi- 
ate grade*, which, according to a familiar plHciuo say- 
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rog, art u nolthor fish, flesh, nor good rod-herring," 
being eliminated and extinguished by natural conse- 
quence of tho struggle for oxistonco which Darwin so 
aptly portray *. And so, perhaps, of tho other pro* 
photic type*. Hero typo and antitype correspond. 
• If these are true prophecies we need not wonder that 
*omo who read them In Agassu's book will read their 
fulfillment in Darwin's. 

Noto also, in tin's connection, that along with a 
wonderful persistence of tyi>o, with change of species, 
genera, order*, etc., from formation to formation, no 
specie* and no higher group which has onco unequivo- 
cally died out over afterward reappear*. Why is thin, 
hut that tho link of generation has been sundered! 
Why, on tho hypothesis of independent originations, 
were not (ailing species recreated, cither identically or 
with a difference, In regions eminently adapted to 
their well-being ? To take a striking case. That no 
part of tho world now offers moro suitable conditions 
for wild horses and cattle than the pampas and other 
plains of South America, is shown by tho facility with 
which they have there run wild and enormously mul- 
tiplied, sinco introduced from tho Old World not long 
ago. There *yas no wild .American stock. Yet in 
the times of tho mastodon and megatherinm, at tho 
dawn of tho present period, wild-horses— certainly 
very much liko the existing liorso — roamed over those 
plain* in abundance. On the principle of original and 
direct created adaptation of species to climate and 
other condition*, why were they not reproduced, when, 
after the colder intervening era, tho*o regions became 
again eminently adapted to such animals! Why, but 
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Iwcause, by their complete extinction In South Amer- 
ica, the lino of descent was there utterly broken t 
Upon tho ordinary hypothesis, there is no scientific 
explanation possible of thin scries of facts, mid of 
many others like them. Upon tho now hypothesis, 
" the succession of the same types of structure within 
tho same areas during the later geological periods 
ceases to be mysterious, and is simply explained hy 
inheritance. 91 Their cessation is failure of is*uo. 

Along with these considerations tho fact (all uded 
to on page US) should he remembered that, as a general 
thing, related species of tho present age arc gcographU 
cally associated. The larger part of the plants, and 
still more of the animals, of each separate country are 
peculiar to it ; and, us moat species now flourish over 
tho graves of their by-gono relatives of former ages, 
so they now dwell among or accessibly near their 
kindred species. 

Here also comes in that general "parallelism be- 
tween tho order of succession of animals and plants 
in geological times, and tho gradation among their 
living representatives 9 ' from low to highly organized, 
from simple and general to complex ami spceialj/.od 
forms; also "tho parallelism between the order of 
succession of animals in geological times and tho 
changes their living representatives undergo during 
their embryological growth," as If the world wero one 
prolonged gestation. Modern science has much in- 
sisted on this parallelism, and to a certain extent is 
allowed to have made it out. All these things, which 
conspire to prove that tho ancient and tho recent forms 
of life " are somehow intimately connected together 
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In one grand tptom," equally conspire to suggest that 
tho connection ia ono similar or analogous to gen- 
eration. Surely no naturalist can bo blamed for 
entering somewhat confidently upon a field of specula- 
tive inquiry which hero opens so invitingly; nor need 
former premature endeavors and failures utterly 
dishearten him. 

All these thing*, it may naturally bo said, go to 
explain the order, not tho mode, of tho incoming of 
specie*, J Jut they all do tend to bring out tho gen- 
eralization exprcHncd hy Mr. "Wallace in tho formula 
that u every species has come Into existence coincident 
both in time and space with preexisting clo&cly-allied 
aiK?ek'H. w Not, however, that this is proved even of 
exihting species as a matter of general fact. It is ob- 
viously imposhihle to prove anything of tho kind. Uut 
we must concede that the known facts strongly suggest 
such an inference. And — since species are only con- 
geries. of individuals, since every individual came into 
exigence in consequence of preexisting individuals of 
tho same sort, so leading up to tho individuals with 
which the species began, and since tho only material 
sequence we know of among plants and animals is that 
from jmrent to progeny — tho presumption becomes 
exceedingly strong that the. connect ion of the incoming 
with tho preiSxihting species is a genealogical one. 

Here, however, all depends u|wm tho probability 
tfiat Mr. Wallace's inference is really true. Certainly 
it is not yet generally accepted ; but a strong current 
is setting toward its acceptance. 

80 long as universal cataclysms were in vogue, and 
all life upon the earth was thought to havo been 
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suddenly destroyed and renewod many times In suc- 
cession, such a viow could not bo thought of. So the 
equivalent view maintained by Agassifc, and formerly, 
we believe, by D'Orbigny, that irrespectively of genoral 
and sudden catastrophes, or any known adequate phys* 
ical cause, tlicre has 1>ccn a total depopulation at tho 
close of each geological period or formation, say forty 
or iifty times or more, followed by as many indepen- 
dent great acts of creation, at which alone have specie* 
been originated, and at each of which a vegetable and 
an animal kingdom were produced entire and com- 
plete, full-Hedged, as flourishing, as wide-spread, and 
populous, as varied and mutually, adapted from tho 
beginning as over afterward— such ft view, of eourso, 
supercedes all material connect Ion between sneers- 
si vo species, and removes even the association and geo- 
graphical range of species entirely out of the domain of 
physical causes and of natural science. This is the ex- 
treme opposite of Wallace's and Darwin'* view, and i* 
quite as hypothetical. Tho nearly universal opinion, if 
we rightly gather it, manifestly is, that the replacement 
of tho species of successive formations was not com- 
plete and simultaneous, but partial and successive ; and 
that along tho course of each epoch some specie* prob- 
ably were introduced, and some, doubtless, became ex- 
tinct If all since tho tertiary belongs to our present 
epoch, this is certainly true of it: if to two or more 
epochs, then the hypothecs of a total change is not 
true of them. 

Geology makes huge demands upon time; and wo 
regret to iind that it has exhausted ours — that what wo 
meant for the briefest and most general sketch of soino 
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geological considerations in favor of Darwin's by* 
potbosis has so extended as to leave no room for con- 
sidering " the great facts of comparative anatomy and 
zoology" with which Darwin's theory "very well 
accord*," nor for indicating how "it admirably serves 
for explaining the unity of composition of all or* 
ganisuiH, the existence of representative and rudimen- 
tary organs, and the natural series which genera and 
aperies compose," Suflico it to say that these are the 
real stronghold* of tho new system on its theoretical 
side; that it goes iar toward explaining both tho 
physiological and the structural gradations and rela- 
tions between the two kingdom*, and the arrangement 
of all their forms in groups subordinate to groups, all 
within a few great type*; that it reads tho riddle of 
abortive organs and of morphological conformity, of 
which no other theory has ever olTered a scientific 
explanation, and supplies a ground for harmonizing 
the two fundamental ideas which naturalists and phi- 
losophers conceive to havo ruled tho organic world, 
though they could not reconcile them; namely, Adap- 
tation to Purpose and Conditions of Existence, and 
Unity of Type. To reconcile these two undeniable 
principles is tho capital problem in the philosophy 
of natural history ; and tho hypothesis which consist- 
ently does so thereby secures a great advantage. 

We all know that the arm and hand of a nionkev. 
the foreleg ami foot of a dog and of a horse, tho wing 
of a bat, and tho fin of a porpoise, are fundamentally 
identical ; that the long neck of the giraffe has the 
samo and no more bones than the short one of the clo 
pliant ; that tho eggs of Surinam frogs hatch into tad- 
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poles with as good tails for swimming as any of tlioir 
kindred, although as tadpoles they never enter the wa- 
ter ; that the Guinea-pig is furnished with incisor teeth 
which it never uses, as it 6heds them before birth ; 
that embryos of mammals and birds have branchial 
slits and arteries running in loops, in imitation or remi- 
niseeneo of the arrangement which is permanent in 
lishes ; and that thousands of animals and plants have 
rudimentary organs which, at least in numerous cases, 
are wholly useless to their possessors, etc., etc. Upon 
a derivative theory this morphological conformity is 
explained by community of descent ; ami it has not 
been explained in any other way, 

Naturalists are constantly speaking of "related 
species," of the "affinity" of a genus or other group, 
and of "family resemblance" — vaguely conscious that 
these terms of kinship are something more than mero 
metaphors, but unaware of the grounds of their apt- 
ness. Mr. Darwin assures them that they have been 
talking derivative doctrine all their lives — as M. Jour- 
dain talked prose — without knowing it. 

If it is difficult and in many cases practically im- 
possible to fix the limits of species, it is still more so 
to fix those of genera ; and those of tribes and families 
arc still less susceptible of exact natural circumscrip- 
tion. Intermediate forms occur, connecting one group 
with another in a manner sadly perplexing to sys- 
tematists, except to those who have ceased to expect 
absolute limitations in Nature. -All this blending 
could hardly fail to suggest a former material connec- 
tion among allied forms, such as that which tho 
hypothesis of derivation demands. 
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Iloro it would not bo amiss to consider the general 
principlo of gradatioA tliroughout organic Nature — a 
principle which answers in a general way to the Law of 
Continuity in the inorganic world, or rather is so anal- 
ogous to it that both may fairly be expressed by the 
Lcibnitzian axiom, Natura non agit saltatim. As an 
axiom or philosophical principle, used to test modal 
laws or hypotheses, this in strictness belongs only to 
physics. In the investigation of Nature at large, at 
leant in the organic world, nobody would undertake to 
apply this principle as a test of the validity of any 
theory or supposed law. Hut naturalists of enlarged 
views will not fail to infer the principlo from the phe- 
nomena they investigate — to perceive that the rulo 
holds, under due qualifications and altered forms, 
throughout the realm of Nature; although we do not 
suppose that Nature in the organic world makes no 
distinct stops, hut only short and serial steps — not in- 
finitely lino gradations, but no long leap*, or few of 
them. 

To glaitco at a few illustrations out of many that 
present themselves* It would bo thought that the dis- 
tinction between the two organic kingdoms was broad 
and absolute Plants and animals belong to two very 
di He rent categories, fulfill opposito offices, and, as to 
the mass of them, aro so unlike that the difficulty of 
tho ordinary observer would bo to find points of com- 
parison. Without entering into details, which would 
Jill an article, wo may safely say that the difficulty with 
the naturalist is all tho other way — that all theso 
broad di (Terences vanish one by one as we approach the 
lower confines of tho two kingdoms, and that no also- 
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lute distinction whatever is now known between thorn. 
It is quite possible that the same organism may bo 
both vegetable ami animal, or may be first the one and 
then the other. If some organisms may be said to be 
at first vegetables and then animals, others, like, the 
spores and other reproductive bodies of many of the 
lower Alga?, may equally claim to have first a charac- 
teristically animal, and then an unequivocally vegeta- 
ble existence. !Nor is the gradation restricted to these 
simple organisms. It appears in general function?, as 
in that of reproduet ion, which is reducible to the samo 
formula in both kingdoms, while it exhibits close ap- 
proximations in the lower forms; also in a common or 
similar ground of sensibility in the lowest forms of 
both, a common faculty of elTecting movements tend- 
ing to a determinate end, traces of which pervade tho 
vegetable kingdom — while, on the other hand, this in* 
definable principle, this vegetable 

"AniimiU vft^uta, Mainlulu, 
Ilctfpo* couuwiuo corporl*,*' 

graduates into tho higher sensitiveness of tho lower 
class of animals. Nor need we hesitate to rccognizo 
tho fine gradations from simple sensitiveness and 
volition to tho higher instinct ivo and to tho other 
psychical manifestations of the higher brute ani- 
mals. Tho gradation is undoubted, however wo may 
explain it. 

Again, propagation is of ono inodo in the higher 
animals, of two in all plants ; but vegetative propaga- 
tion, by budding or oiTshoots, extends through tho 
lower grades of animals. In both kingdoms thoro 
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may bo aeparation of tbe offshoot*, or indifference in 
this respect, or continued and organic union with the 
parent stock ; and this either with essential indepen- 
dence of the offidioots, or with a subordination of these 
to a common whole; or finally with such subordination 
and amalgamation, along with specialization of func- 
tion! that the same part*, which in other cases can bo 
regarded only as progeny, in these become only mem- 
l>errt of an individual. 

This lead* to the question of individuality, a sub- 
ject quite t<¥> large and too recondite for present dis- 
cusbion. The conclusion of the whole matter, how- 
ever, is, that individuality; — that %'cry ground of lelng 
as distinguished from thing — is not attained in Nature 
at one leap. If anywhere truly exemplified in plants, 
it is only in the lowest and simplest, where the being 
Is a structural unit, a single cell, mcmhcrlws and or- 
gnnleM, though organic — the eamo thing as those cells 
of which all (he more complex plants are built up, and 
with which every plant and (structurally) every animal 
began its development. In the ascending gradation 
of tho vegetable kingdom individuality is, so to say, 
striven after, but never attained; in tho lower ani- 
mals it is striven after with greater though incom- 
plete success ; it is realized only in animals of so high 
a rank that vegctativo multiplication or offshoots aro 
out of tho question, where all parts are strictly mem- 
bers and nothing else, and all subordinated to a com* 
mon nervous centre— is fully realized only in a con- 
scious person. 

Ho, also, tho broad distinction between reproduc- 
tion by seeds or ova and propagation by buds, though 
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perfect in tomo of tho lowest forms of life, 
evanescent in other* ; and even tho most nl* 
wo know in the physiology of genuiuo rtopro 
that of sexual cooperation — lias its execptioi 
kingdoms in parthenogenesis, to which hi 
tablo kingdom a most curious nnd intimato 
gradations loud*. In plant*, likewise, u loiifj 
Iv graduated scries of transitions leads from 
to 'unisexual blossom* ; and so in various of he 
Kvcrywhero wo may perceive that Nature m 
ends, and makes her distinctions on the wl 
fest and real, but everywhere without ubruj 
We need not wonder, therefore, that grad; 
twecn species and varieties bhould occur ; tin 
siuco genera, tribes, and other groups into i 
naturalist collocates species, arc far from hei 
absolutely limited in Nature, though they 
sarily represented to be so in systems. Froi 
cessity of tho case, tho classifications of tho 
abruptly define where Nature more or le; 
Our systems aro nothing, if not definite, 
press differences, and some of tho coarser g 
J5ut this evinces not their perfection, but 
perfection. Kvcn tho best of them aro to tl 
of Nature what consecutivo patches of the 
ors aro to tho rainbow. 

Now the principle of gradation througho 
Nutnro may, of course, Ik) interpreted upoi 
sumptions than thoso of Darwin's hypotl 
tainly upon quite other than those of a mi 
philosophy, with which wo ourselves havi 
pathy, Hi III wo conceive It not otdy po* 
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probable, that this gradation, m it has iU natural 
ground, may yot have its scientific explanation. In 
any case, thcro is no need to deny that tho general 
faetti correspond well with an hypothesis like Dar- 
win'*, which is built upon fine gradations. 

We have contemplated quite long enough tho gen- 
eral presumption* in favor of an hypothesis of tho 
derivation of species. Wo cannot forget 9 however, 
while for the moment we overlook, tho formidable difll- 
cullies which all hypotheses of this class have to en* 
counter, and tho serious implications which they seen* 
to involve. Wo feel, moreover, that Darwin's par- 
ticular hypothesis is exposed to some special objections. 
It requires no small strength of nerve steadily to con- 
ceivc, not only of the diversification, but of the forma- 
tion of the organs of an animal through cumulative 
variation and natural selection. Think of such an 
organ as tho eye, that most perfect of optical instru- 
ments, as so produced in tho lower animals and per- 
fected in the higher t A friend of Ours, who accepts 
tho new doctrine, confesses that for a long while a 
cold chill camo over him whenever he thought of tho 
eye. I To has at length got over that stage of tho 
complaint, and is now in the fever of belief, perchance 
to be succeeded by the sweating stage, during which 
sundry peccant humors may bo eliminated from the 
system. For ourselves, we dread tho chill, and have 
somo misgiving about tho consequences of tho reac- 
tion. We find ourselves in tho " singular position " ac- 
knowledged by I'ietct — that is, confronted with a the- 
ory which, although it can really explain much, seems 
inadequate to the heavy tnsk it so boldly assumes, but 
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which, nevertheless, appears better fitted than any other 
that has been broaehed to explain. If it bo possible to 
explain, somewhat of the manner in which organized 
beings may have arisen and succeeded each other* In 
thin dilemma we might take advantage) of Mr, Par- 
win'* candid adml^tou, that ho by no mean* expects to 
convince old and experienced people, who*!* minds are 
stocked witli a multitude of facts all regarded during 
a long course of years from the old point of view. This 
is nearly our cane, So, owning no call to a larger faith 
than is expected of mm, but not prepared to pronounce 
the whole hypothecs untenable, under such eoiiHtrue- 
tion us wo should put upon it, we naturally sought 
to attain a settled conviction through a perusal of 
several proffered refutations of the theory. At leant, 
this course seemed to offer the readiest way of bringing 
to a head the various objections to which the theory 
is exposed. On several accounts Home of these oppoHcd 
reviews especially invite examination. AVe propone, 
accordingly, to conclude our taak with an article upon 
11 Darwin and his Reviewer**." 



III. 

Tan origin of spoclcs, Ilka ill origination, like tho 
institution of any other natural state or order, if be- 
yond our immodlato ken. We too or may learn bow 
thing* go on ; wo can only frame hypothecs as to how 
they began. 

Two hypothecs dlvltlo tlio scicntiflo world, vory 
unequally, upon tho origin of tbo existing diversity 
of the plants and animals which surround us. Ono 
assumes that tho actual kinds arc primordial ; the other, 
that they aro derivative. One, that all kinds origi- 
nated superuatu rally and directly as such, and havo 
continued unchanged in the on lor of Nature; tho 
other, .that tlio prexeut kinds appeared In somo sort of 
gouLMitogleal connection with other and earlier kind*, 
that they became what they now are in tho course of 
timo and in tho order of Nature. 

Or, bringing in tho word $peelc$ % which is well 
defined as " tho perennial micccHsion of individuals," 
commonly of vejy liko individuals— as a closo* corpora* 
tiou of individuals perpetuated by generation, Instead 
of el oct ion — and reducing tho question to mathemati* . 
cal simplicity of statement : species are linos of individ- 
uals coming down from tho past and running on to ' 
thofuturo ; Hues receding, therefore, from our view in . 
either direction. Within our limited observation they 
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appear to bo parallel lines, as a general tiling neither 
approaching to nor diverging from each other. 

Tho first hypothesis assumes that they wero parallel 
from tho unknown beginning ami will be to the un« 
known end. Tho second hy|H>thcsts assumes that tho 
apparent parallelism is not real and complete, at least 
aboriginally, but approximate or temporary ; that wo 
should find the linos convergent in the past, if we could 
trace them far enough ; that some of them, if produced 
back, would fall into certain fragments.of lines* which 
have left traces in the past, lying not exactly in tho 
same direction, and these farther back into others to 
which they are equally unparallcl. It will also claim 
that the present lines, whether on tho whole really or 
only approximately parallel, sometimes fork or send oil 
branches on one side or the other, producing new 
lines (varieties), which run for a while, and for aught 
wo know -indefinitely when not interfered with, near 
and approximately parallel to tho parent line. This 
claim it can establish ; and it may also show that theso 
close subsidiary lines may branch or vary again, and 
that those branches or varieties which aro best adapted 
to the existing conditions may be continued, while 
others stop or die out. And so we may have the basis 
of a real theory of tho dicersijicution of species ; and 
here, indeed, there is a real, though a narrow, estab- 
lished ground to build upon. Hut,' as systems of 
organic Xatiirc, both doctrines aro equally hypothetic 
are suppositions of what thero is no proof of from 
experience, assumed in order to account for the ob- 
served phenomena, and supported by such indirect 
evidence as can bo had. 
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Even when the upholder* of the former and more 
popular system mix up revelation with scientific die* 
cuHftion— which wo decline to do— they by no meant 
thereby render their view other than hypothetical. 
Agreeing that plants and animals were produced by 
Omnipotent fiat doc* not exclude the idea of natural 
order and what we call secondary causes. The record 
of the flat — " Let the earth bring forth grafts, the herb 
yielding Feed," etc., "and it was so; ""let the earth 
bring forth the living creature after his kind, cattle and 
creeping thing and beast of the earth, after his kind, 
and it was so "— seems even to imply them* Agreeing 
that they were formed of "the dust of the ground," 
attd of thin air, only leads to tho conclusion that the 
pristine individuals were coq>orcally constituted like 
exihtiug individuals, produced through natural agen- 
do*. To agree that they wero created "after their 
kinds' 1 determines nothing as to what were the origi- 
nal kinds, nor in what mode, during what time, and 
in what connections it pleased the Almighty to intro- 
duce the firxt individuals of each sort upon the earth. 
Scientifically considered, the two opposing doctrines 
are equally hypothetical. 

Tho two views very unequally divide the scientific 
world; so that believers in "tho divino right of 
majorities" need not hesitate which side to take, at 
leant for the present. Up to a time quite within the 
memory of a generation still on the stage, two hypoth- 
eses about the nature of light very unequally divided 
the scientific world. Hut tho small minority has al- 
ready prevailed : tho emission theory has gone out; 
the undulatory or wave theory, after some fluctuation, 
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has reached high title, and is now tho pervading, tlio 
fully-established system. Thero was an intervening 
tiiuo during which most physicists held their opinions 
in suspense. 

Tho adoption of tho undulatory theory of light 
culled for tho extension of the same theory to heat, 
and this promptly suggested tho hypothesis of a 
correlation, material connection, and traiismutability 
of heat, light, electricity, magnetism, etc. ; which hy- 
pothesis the physicists held in absolute suspense until 
very lately, but are now generally adopting. If not 
already established as a system, it promise* soon to 
become so. At least, it is generally received an a 
tenablo and probably true hypothesis. 

Parallel to this, however less cogent tho reasons, 
Darwin and others, having shown it likely that some 
varieties of plants or animals have diverged in time 
into cognate species, or into forms as different as spe- 
cies, are led to infer that all species of a genus may 
have thus diverged from a common stock, and theuco 
to suppose a higher community of origin in ages still 
farther back, and so on. Following the safe example 
of tho physicists, and acknowledging the -fact of tho 
diversification of a onco homogeneous species into 
varieties, wo may receive the theory of tho evolution 
of these into species, even while for the present wo 
hold the hypothesis of a further evolution in cool 
suspenso or in grave suspicion. In respect to very 
many questions a wise man's mind rests long in a stato 
neither of belief nor of unbelief. Hut your intellect- 
ually short-sighted people are apttobopreternaturally 
clear-sighted, and to find their way very plain to posi- 
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tire conclusions upon ono sido or tlio other of every 
mooted question. 

In fact, most people, and some philosopher*, refuse 
to hold questions in abeyance, however incompetent 
they may bo to decide them. And, curiously enough, 
tho more diflicult, recondite, and perplexing, tho 
questions or hypotheses are — such, for instance, as 
those about organic Nature— the more impatient they 
, aro of suspense. Sometimes, and evidently in the 
present case, this impatience grows out of a fear that 
a new hypothesis may endanger cherished and most 
important beliefs. Impaticnco under such circum- 
stances is not unnatural, though perhaps needles*, and, 
if ho, unwise. 

To us tho present revival of the derivative hy- 
pothesis, in a more winning shape than it ever before 
had, was not unexpected. AVe wonder that any 
thoughtful observer of the course of investigation and 
of speculation in science should not have foreseen it, 
and have learned at length to tako its inevitable com- 
ing patiently; the moro so, as in Darwin's treatise it 
comes in a purely scientific form, addressed only to 
scientific men. Tho notoriety and wide popular pe- 
rusal of this treatise appear to have astonished tho 
author even more than tho book itself has astonished 
the reading world. Coining, as the new presentation 
does, from a naturalist of acknowledged character and 
ability, and marked by a conscientiousness and candor 
which havo not always been reciprocated, wo have 
thought it simply right to set forth tho doctrine as 
fairly and as favorably as we could. There aro plenty 
to decry it, and the whole theory is widely exposed 
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to attack. For tlio arguments on tho otlior sido w* 
may look to tlio numerous adverso publications which 
Darwin's volume has already called out, and especially 
to those reviews which proposo directly to refute it. 
Taking various lines, and reflecting very diverse modes 
of thought, these hostile critics may bo expected to 
concentrate and enforce tho principal objections which 
can be brought to boar against the deri vat ive hypothe- 
sis in general, and Darwin's new exposition of it in 
particular. 

Upon the opposing side of the question wo have 
read with attention — 1. An article in the North AmerU 
can lie vie to for April last ; 2. Ono in tlio Christian 
Kvamincr, Boston, for May; 3. M. Pictet's article in 
the JjilHothiquc Univemlle } which we liavo already 
made considerable uso of, which Pectus throughout 
most able and correct, and which in tone and fairness 
is admirably in contrast with — 4. Tho article in tho 
Jidinluryh llcvicw for May, attributed — although 
ngainst a largo amount of internal presumptive evi- 
dence — to the most distinguised British comparative 
anatomist; 5. An article in the North JJrilithJtc view 
for May; 0. Prof. Agas>iz has afforded an early 
opportunity to peruse tho criticisms he makes in tho 
forthcoming third voluino of his great work, by a 
publication of them in advanco in tho American 
Journal of Science for July. 

In our survey of tho lively discussion which has 
been raised, it matters little how our own particular 
opinions may incline, Hut wo may confess to an im- 
pression, thus far, that tho doctrine of tho permanent 
and completo immutability of species has not been 
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established, and may fairly bo doubted. Wo beliovo 
that specios . vary, and that "Natural Selection' 9 
works; but wo suspect that its operation, like every 
analogous natural operation, may bo limited by some- 
thing else* Just as every species by its natural rate of 
reproduction would soon completely fill any country 
it could live in, but does not, being checked by some 
other specie* or somo other condition — so it may 
be surmised that variation and natural selection 
huvo their struggle and consequent check, or are 
limited by something inherent in the constitution of 
organic being*. 

We arc disposed to rank tho derivative hypottio* 
sis in its fullness with tho nebular hypothesis, and to 
regard both as allowable, as not unlikely to prove ten- 
able in spito of some strong objections, but as not 
therefore demonstrably true. Those, if any there be, 
who regard tho derivative hypothesis as satisfactorily 
proved, must have loose notions as to what proof is. 
Those who imagine it can be easily refuted and cast 
aside, must, we think, have imperfect or very pre- 
judiced conceptions of the facts concerned and of 
the questions at issue. 

Wo are not disposed nor prepared to take sides for 
or against the new hypothesis, and so, perhaps, occu- 
py a good position from which to watch tho discus- 
sion and criticise those objections which arc seemingly 
inconclusive. On surveying tho arguments urged bv 
those who have undertaken to demolish tho theory, 
we havo been most impressed with a sense of their 
great inequality. Home striko us as excellent and 
perhaps unanswerable; some, as incongruous with 
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other viowi of tlto samo writers ; others, wlion carried 
out, as incompatible with general experience or general 
beliefs, and therefore an proving too much; still 
others, as proving nothing at all ; so that, on tho 
whole, tho effect is rather confusing and disappoint* 
ing, "Wo certainly expected a stronger adverse caso 
than any which tho thoroughgoing opposers of Dar- 
win appear to have nuido out. "Wherefore, if it Ik) 
found that tho new hypothecs has grown upon our 
favor an wo proceeded, this must bo attributed not 
so much to the force of (he .arguments of tho hook 
itself as to tho want of force of several of thoto by 
which it has been assailed. Darwin's arguments wo 
might resist or adjourn ; hut Home of tho refutations 
of it give us more concern than tho bonk itself did. 

These remarks apply mainly to tho philosophical 
and theological objections which have been elaborately 
urged, almost cxeluMvely by the American reviewers. 
Tho Rorth Jlritixh reviewer, indeed, roundly de- 
nounces tho book as athci*tica1, but evidently deems 
the case too clear for argument. The Jullnbunjh re- 
viewer, on tho contrary, scouts all such objections 
—as well ho may, since ho records his belief in i4 a 
continuous crcativo operation," a constantly operating 
secondary creatioual law," through which species aro 
successively produced; and ho emits faint, but not 
indistinct, glimmerings of a transmutation theory of 
his own; 1 so that ho is equally exposed to all tho 

1 Whatever It may he, ll U not" the hotmropathte form of the trait* 
mutative. hypothec*,* 1 an Darwln'a U mild to he (p. '25*2, Ann rlcun ro» 
print), no happily that the prescription U repeated In the aeeotid (p. 'JAM) 
aud third (p. 271) dilution*, no doubt, on Hahnemann'* fuiuoua prlncU 
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I>lil1o0op1ilca1 objections advanced by Agassi*, and to 
ntcHit of those urged by tho other American critics, 
against Darwin himself. 

Proposing now to crltlcleo tho critics, so far as to 
seo what their most general and comprehensive objec- 
tions amount to, we must needs begin with the Ameiv 
ienn reviewers, and with, their arguments adduced to 
prove that ft derivative \\y\xA\\Qv\& ovght not to le true f 
or In not poHMihlc, philosophical, or theistio. 

It iiniHt not lie forgotten that on former occasions 
very confident judgments bavo been pronounced by 
very competent pcr*ons, which havo not been finally 
ratillcd. Of the two great minds of the seventeenth 
century, Newton and Jx'ilmitz, both profoundly rclig* 
ioim us well as philosophical, one produced the theory 
of gravitation, the other objected to that theory that it 
was subversive of natural religion. The nebular by- 
pothcH*— a natural consequence of the Jlicory of grav- 
itation and of the subsequent progress of physical and 
astronomical discovery— has been denounced as athe- 
istical oven down to our own day. lint it is now large- 
)y adopted by the most theistical natural philosophers 
ns a tenable and perhaps sufficient hypothesis, and 
whom not accepted is no longer objected to, so far as 
wo know, on philosophical or religious grounds. 

The gint of tho philosophical objections urged by 

' plo, of an lncr«nnc of potency nt each dilution. Probably the tappotcd 
traitumiittttinii I* per mltut. " Homeopathic do* of of transmutation," 
Indeed t Well, If wo really muni an allow trnnxmutution In acme form 
or other, ta tlila reviewer Intimate*, wc might prefer tho mild homoro* 
pulliid d<»»efl of Duritln** formula to tlto allopathic bolua *4itch 0(0 
Edinburgh general praetltlwiier appcart to bo compounding. 
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the two Boston reviewers Against an hypothesis of the 
derivation of species— or at least against Darwin's 
particular hypothesis— is, that it Is Incompatible with 
tho idea of any manifestation of design In tho uni- 
verse, that it don Ion iinal cause*. A serious objection 
this, and one that demands very serious attention. 

Tho proposition, that things ami events in Naturo 
were not designed to ho so, if logically carried out, Is 
doubtless tantamount to atheism. Yot most people 
believo that some wore designed and others wore not, 
although they fall into a hopeless ma/.o whenever they 
tindortake to define their position. So wo should not 
liko to stigmatize as athcistically disposed a porsolt 
who regards certain things and events as heing what 
they are through designed laws (whatever that expres- 
sion means), hut as not themselves specially ordained, 
or who, in another connection, believes in general, but 
not in particular Providence. Wo could sadly puzzle 
him with questions; but in return he might equally* 
puzzle us. Then, to deny -that anything was specially 
designed to be what it is, is one proposition ; while to 
deny that tho Designer supernaturally or immediately 
inado it so, is another: though the reviewers appear 
not to recognizo tho distinction. 

Also, "scornfully to repudiate" or to "sneer at 
the idea of any manifestation of dedgu in the mate 
rial universe," 1 is one thing; whilo to consider, and 
perhaps to exaggerate, the dilHculties which attend tho 
practical application of the doctrine of final causes to 

1 VMe Xvrth Ann-han /Mir, for April, lS0O,p. 47ft, nn<l ChrU* 
H>m Kjenuunrr % for May, p. 457. 
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philosophical objections advanced by Agassi*, and to 
most of thoso urged by tho other American critics, 
against Darwin lilmnolf. 

Proposing now to criticise tho critics, so far as to 
seo what their most general and comprehensive objec- 
tion* amount to, we must needs begin with the Ameiv 
ican reviewers, and with, their arguments adduced to 
prove that a derivative h}*]>othcsi* ovght not to le true f 
or In not poHHihlc, philosophical, or thcistic. 

It imiHt not 1)0 forgotten that on former occasions 
very confident judgments Jiavo Wen pronounced bjr 
very competent persons, '.which havo not been finally 
ratified. Of the two great minds of the seventeenth 
century, Newton and Leibnitz, both profoundly relig- 
ious as well as philosophical, one produced the theory 
of gravitation, the other objected to that theory that it 
was guhverhive of natural religion. The nebular hy- 
pothesis — a natural consequence of the Jhcory of grav- 
itation and of the subsequent progress of physical and 
astronomieal discovery — has been denounced as athe- 
istical even down to our own day. ]ttit it is now large- 
ly adopted by the most theistieal natural philosophers 
as a tenable and perhaps sufllcient hypothesis, and 
where not accepted is no longer objected to, so far as 
We Know, on philosophieat or religious grounds. 
. Tho gist of tho philosophical objections urged by 

plr, of mi Inci «nnc of potency nt roch dilution. Prolmbly the tuppotod 
irmifiiiitiliilinii U j*r mlim. " Homeopathic do*c§ of transmutation," 
Indeed t Well, If wo rcully miirt mi allow trnnxmutution in tome form 
or ollii-r, m lid* -reviewer Intimate*, wc might prefer the mild honttro. 
puttde iIom* of ])ttiwln*N foiinuhvto tho allopathic t)o1urtw4ilch il|0 
Edinburgh general prnetltloncr appeart to ho compounding. 
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the two Boston reviewers Against an hypothesis of the 
derivation of species— or at least against Darwin's 
particular hypothesis— Is, that It Is Incompatible with 
the idea of any manifestation of design in tlio uni- 
verse, that it dottle* final causes. A serious object ion 
this, and one that demands very serious attention. 

The proposition, that things and event* in Naturo 
were not designed to ho so, if logically carried out, Is 
doubtless tantamount to atheism. Yet most people 
hclievo that some were designed and others were not, 
although they fall into a hopeless ma/.u whenever they 
undertake to define their position. So we should not 
liko to stigmatize as atheistically disposed a persoh 
who regards certain things and events as being what 
they are through designed laws (whatever that expres- 
sion means), but as not themselves specially ordained, 
or who, in another connection, believes in general, but 
not in particular Providence. We could sadly puzzle 
him with questions; but in return he might equally' 
puzzle us. Then, to deny that anything was specially 
designed to be what it is, is one proposition ; while to 
deny that tho Designer supornaturally or immediately 
mado it so, is another: though the reviewers appear 
not to recognize the distinct ton. 

Also, "scornfully to repudiate" or to "sneer 'fit 
the idea of any manifestation of dedgn in the mate* 
rial universe," ' is one thing; whilo to consider, and 
perhaps to exaggerate, the dilliculties which attend tho 
practical application of the doctrine of linal causes to 

1 Yitlo Xorlh Annian IMw, fur April, 180O,p, 47fl,nn<l ChrU* 
4f«#» A'/nm/firr, fur May, p. 457* 
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oortatn Instances, If quite anothor thing: jet the Bos- 
ton reviewers, we regret to say, have not been duly 
regardful of tho difference. "Whatever be thought of 
Darwin** doctrine, wo aro HiirprUcd that ho ahould bo 
charged with looming or $nemng at tho opinions of 
otliera, \»]>oti Huch a auhject. Perhaps Darwin's view 
is incompatible with final cauHes — we will consider, 
that question preKcntly— but as to the Juainhicr'* 
charge, that ho "sneer* at tho Idea of any manifesta- 
tion of drntgn In tho material univorae," though we 
are confident that no mlKrcprcHCtttation was intended, 
wo aro equally confident that it is not at all warranted 
by tho two parages cited in support of it* Here aro 
the pannage*: 

41 If ffrocn woodpecker* alone hod exUtod, or we did not 
know that there were many black and pied kind*, I dare say 
that wo ahould lmvo thought that tho green color was a bean* 
t il'ii! adaptation to hido thhi trco* frequenting bird from Its 

ClK'lllll a," 

"\t our rennon load* tin to admire with cnthnnlniim a multi- 
tude of Inimitable contrivance* In Nature, thU tamo rea*on tella 
u», though we limy ea*lly err on both aide*, that tomo contriv- 
ance* ore low perfect. Can wo comaker the «tlng of tlio wa*p 
or of the bee at perfect, which, when used atfaln*t many attack* 
liitf nriimal*, cannot bo withdrawn, owing to the backward 
ftcrrnturc*, and no Inevitably cannon tho death of the liitcet by 
tearing out ltd lUccnt?" 

If tho micer here escape* ordinary vUion In tho 
detached extract* (one of them wanting tho end of the 
sentence), it i*, if possible, tnoro imperceptible when 
read with the context. Moreover, this perusal inclines 
um to think that tho Ktamincr haa unapprehended 
tho part Icular argument or object, tia well aa tho aplrit, 
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of the author in theso passages. Tlio whola readi 
more naturally as a caution against tho Inconsiderate 
use of final causes in science, and an illustration of 
aoino of tho manifold errors and al>Hurditics which their 
hasty assumption is apt to involve — considerations 
probably equivalent to those which induced Lord llacon 
to liken final causes to " vestal virgins." So, if any 
one, it is hero Bacon that " sitteth in tho scat of tho 
scornful." As to Darwin, in the section from which 
the extracts were made, he is considering a sulmidiary 
question, and trying to obviute a particular difliculty, 
but, wo supposes is wholly unconscious of denying 
"any manifestation of design in the material universe ." 
He concludes the first sentence : 

— M ami consequently that It was a character of importance, 
am] might havo been acquired through natural selection ; n* it In, 
I havo no doubt that tho color is duo to noiiio quite distinct 
cause, probably to sexual selection," 

After an illustration from tho vegetable creation, 
Darwin adds : 

44 The naked skin on the head of a vulture ti generally looked 
at as a direct adaptation for wallowing in putridity ; and $o it 
may he, or it may pos>ibly bo duo to tho direct action of putrid 
matter; but wo should bo very cautious In drawing any such 
inference, when wo sco that tho skin on tho head of tho clean- 
feeding malo turkey is likowiso naked. Tho sutures in tho 
skulls of young mammal* havo been advanced as a beautiful 
adaptation for aiding parturition, and no doubt thoy facilitato or 
may bo indispensable for this act; but as sutures occur in tho 
skulls of young birds and reptiles, which havo only to cscapo 
from a broken egg, wo may infer that this Htruetiiro has arUon 
froiu tho laws of growth, and has been taken advantage of In 
tho parturition of tho higher animals." 
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All till*, dimply taken, is beyond cavil, unloaa tho 
attempt to explain scientifically how any designed 
result in accoinpliHhod savors of Impropriety* 

In tlio other place, Darwin In contemplating tho 
patent fact that " perfection hero below " is relative, not 
ahsoluto — and illustrating this by tho circumstance 
that European animal*, and especially plants, are now 
proving to be better adapted for New Zealand than 
many of the indigenous ones— that M the correction for 
the aberration of light is said, on high authority, not 
to be quite perfect even in that most perfect organ, tho 
eve/ 9 And then follows the second extract of the 
reviewer. But what is the position of the reviewer 
upon his own interpretation of these passages} If lie 
insists that green woodpeckers were specifically created 
ho in order that they might bo less liable to capture, 
must he not equally hold that tho black and pied ones 
were sped Ileal ly made of these colors in order that 
they might bo more liable to bo caught ? And would 
nn explanation of tlio mode in which tlio*o wood* 
peckers came to bo green, however complete, convince 
him that the color was undesigned ? 

As to the other illustration, is the reviewer so com- 
plete an optimist ns to insist that tho arrangement 
and tho weapon aro wholly perfect {quoad the insect) 
tho normal use of which often causes the animal fatally 
to injure or to disembowel itself f Either way it seems 
to us that the argument here, as well as the insect, 
performs hari-lcari. Tho Examiner adds: 



44 Wc should in like manner object to tho' word /<fr«raM* 9 
Implying that somo species aro placed by tlio Creator under tin* 
ftitorahU circumstance*, at least under such as might bead* 
vantugcously modified.*' 
7 
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But are not many individuals and aomo racoi of 
men placed by ilio Creator " under unfavorable circum- 
stances, at least under such as might be advantageously 
modified ? " Surely these reviewers must be living in 
an ideal world, surrounded by " tho faultless monsters 
which our world ne'er saw," in sonio clysium where 
imperfection and distress were never heard of! Such 
arguments resemble some which wo often hear against 
the Bible, holding that book responsible as if it origi- 
nated certain facts on the shady side of human naturo 
or the apparently darker lines of Providential dealing, 
thotigh the facts are facts of common observation and 
have to be confronted upon any theory* 

The North American reviewer also has a world 
of his own — just such a one as an idealizing philoso- 
pher would be apt to devise — that is, full of sharp and 
absolute distinctions: such, for instance, as tho "abso- 
lute invariableness of instinct ; " an absolute want of 
intelligence in any brute animal ; and a complete 
monopoly of instinct by the hruto animals, so that 
this "instinct is a great matter" for them only, miico 
it sharply and perfectly distinguishes this portion of 
organic Nature from tho vegetable kingdom on the one 
hand and from man on the other: most convenient 
views for argumentative purposes, but we suppose not 
borne out in fact. 

In their scientific objections the two reviewers tako 
somewhat dilTcreut lines; but their philosophical and 
theological arguments strikingly coincide. They agree 
in emphatically asserting that Darwin's hypothesis of 
the origination of species through variation and natu- 
ral selection " repudiates tho wholo doctriuo of final 
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eauscs," and " all Indication of design or purpose in the 
organic world. . , . is neither more nor less than a 
formal denial of any agency beyond that of a blind 
chance in the developing or perfecting of the organs or 
instincts of created beings. ... It is in vain that the 
a|>ologists of this hypothesis might say that it merely 
attribute* a different mode and time to tho Divine 
agency — that all tho qualities subsequently appearing 
in their desccndairts must havo been implanted, and 
have remained latent in tho original pair." Such 
a view, the Kea miner declare*) "is nowhero stated 
in this book, and would be, wo are sure, disclaimed 
by the author/' 

Wo should like to be informed of the grounds of 
this sureties*. Tho marked rejection of spontaneous 
generation — the statement of a belief that all animals 
have descended from four or five progenitors, and plants 
from an equal or lesser number, or, perhaps if con- 
strained to it by analogy, "from some one primordial 
form into which life was lirst breathed "— coupled with 
the expression, u To my mind it accords better with 
what wo know of the laws impressed on matter by the . 
Creator, that tho production and extinction of the past 
and present inhabitants of tho world should have been 
due to secondary causes, " than " that each species has 
lKH.ii independently created" — these and similar ex- 
pressions lead us to suppose that the author probably 
docs accept tho kind of view which tho Kcaminer 
is sure ho would disclaim. At least, we charitably 
see nothing in his scientific theory to hinder his adop- 
tion of Lord Bacon's "Confession of Faith" in this 
regard — 
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44 That, notwithstanding God hath retted ond cca*od from 
creating [in the sense of supernatural origination], yet, never* 
thelcss, he doth accomplish and fulfill his divine will In all 
things, great and small, singular and. general, as fully and ex* 
actly by providence, as he could l»y miracle and new creation, 
though his working he not immediate and direct, but by com* 
pass; not violating Nature, which is his own law upou the 
creature." 

However that may be, it is undeniable that Mr. 
Darwin has purposely been silent upon the philosophi- 
cal and theological applications of his theory. This 
reticence, under the circumstances, argues design, and 
raises inquiry as to tho final cause or reason why. 
Here, as in higher instances, confident as we are that 
there is a final cause, we must not be over-confident . 
that wo can infer the particular or true one. Perhaps 
the author is more familiar with natural-historical than 
with philosophical inquiries, and, not having decided 
which particular theory about cilicictit cause is best 
founded, he meanwhile argues the scientific questions 
concerned — all that relates to secondary causes — upon 
purely scientific grounds, as ho must do in any case. 
Perhaps, confident, at^ he evidently is, that his view will 
finally be adopted, he may enjoy a sort of satisfaction 
in hearing it denounced as hheer atheism by the incon- 
siderate, and afterward, when it takes its place with 
the nebular hypothesis and the like, see this judgment ' 
reversed, as we suppose it Would be in such event. 

Whatever Mr. Darwin's philosophy may bo, or 
whether he lias any, is a matter of no consequence at 
all, compared with the important questions, whether 
a theory to account for the origination and divcrsiiU 
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cation of animal and vcgctablo forms through tho op- 
eration of secondary causes docs or docs not exclude 
design ; and whether the establishment by adequate 
evidence of Darwin's particular theory of diversifica- 
tion through variation and natural selection would es- 
sentially alter tho prcHcnt scientific and philosophical 
grounds for tlicistic views of Nature. The unqualified 
allirmative judgment rendered by tho two Uoston re- 
viewer*, evidently able and practised reasoner*, " must 
give us pause." We hesitate to advance our conclu- 
sions in opposition to theirs. Ihit, after full and seri- 
ous consideration, we arc constrained to Fay that, in 
our opinion, tho adoption of a derivative hypothesis, 
and of Darwin's particular hypothesis, if wo under* 
stand it, would leave the doctrines of final causes, 
utility, and special desfgn, just where they were before. 
Wo do not pretend that the subject is not environed 
with dilliculties. Kvery view is so environed; and 
every drifting of the view is likely, if it removes some 
dilliculties, to bring others into prominence. ltut wo 
cannot perceive that Darwin's theory brings in any 
new kind of scientific difficulty, that is, any with which 
philosophical naturalists were not already familiar. 

Since natural science deals only with secondary or 
natural causes, the scientific terms of a theory of deri- 
vation of species — no less than of a theory of dynam- 
ics—must needs 1x5 tho same to the theist as to the 
atheist. The dilTerenec appears only when tho inquiry 
is carried up to tho question of primary cause — a ques- 
tion which belong* to philosophy. Wherefore, Dar- 
win's reticence about efficient cause does not disturb 
us. Ho considers only tho scientific questions. As 
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already stated, wo think tlmt a theistle vlowof Nature 
is implied in his book, and wo m tint charitably refrain 
from suggesting tho contrary until tho contrary is logi- 
cally deduced from his premises. If, however,' ho any- 
where maintains that the natural causes through which 
species are diversified operate without an ordaining 
and directing intelligence, and that the orderly arrange- 
ments and admirable adaptations wo sco all around us 
arc fortuitous or blind, undesigned results — that tho 
eye, though it came to sec, was not designed for see- 
ing, nor tho hand for handling — then, we suppose, ho 
is justly chargeable with denying, and very needlessly 
denying, all design in organic Nature; otherwise, wo 
suppose not, "Why, if Darwin's well-known passage 
about the eye f — equivocal though some of the language 
be — does not imply ordaining and directing intelli- 
gence, then ho refutes his own theory as effectually ns 
any of his opponents are likely to do. lie a>*ks: 

u May wo not believe that [under variation pro- 
ceeding long enough, generation multiplying the bet- 
ter variations times enough, and natural selection so- 
curing tho improvements] a living optical instrument 
might bo thus formed ass.uperior to one of glass as tho 
works of tho Creator aro to those of man I' 1 

This must mean one of two things: either that tho 
living instrument was made and perfected under (which 
is the same thing as by) an intelligent First Cause, or 
that it was not. If it was, (hen 'theism Is asserted; 
and as to the modo of operation, how do wo know, and 
why must wo believe, that, fitting precedent forms 
being in existence, a living instrument (so different 

1 fago 1S8, EngUtfh edition. 
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from ft lifeless manufacture) would be originated and 
perfected in any other way, or that this is not the fit- 
ting way t If it means that it was not, if ho so misuses 
words that by tho Creator ho intends an unintelligent 
power, undirected force, or necessity, then he has put 
his case so as to invite disbelief in it. For then blind 
forces have produced not only manifest adaptations 
of means to specific ends — which is absurd enough— 
but better adjusted and moro perfect instruments or 
machines than intellect (that is, human intellect) can 
contrive and human skill execute — which no sane per-, 
son will believe. 

On tho other han<1, if Darwin even admits — Wo 
will not say adopts — the thcistic view, ho may savo 
hiuiHclf much needless trouble in tho endeavor to ac- 
count for tho absence of every sort of intermediate 
form. Those in tho line between one species and an- 
other Mippotfcd to be derived from it he may be bound 
to provide ; but as to " an infinite number of other 
varieties not intermediate, gross, rude, and purposeless, 
tho unmeaning creations of an unconscious cause," 
born only to perish, which a relentless reviewer has 
impoHcd upon his theory— rightly enough upon tho 
Atheistic alternative — the theistie view rids him at once 
of this " scum of creation. 19 lor, as species do not 
now vary at all times and places and in all directions, 
nor produce crude, vague, imperfect, and unclean forms, 
thcro In no reason for supposing that t1*cy ever did. 
Good-for-nothing monstrosities, failures of purpose 
rather than purposeless, indeed, sometimes occur; but 
these aro just as anomalous and unlikely upon Dar- 
win's theory as upon any other. For his particular 
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theory i* based, and even ovcr-etrictly insist*, upon 
the most universal of physiological laws, namely, that 
successive generations shall dilTer only slightly, If at 
all, from their parents; and this effectively exclude* 
crude and impotent forum, Wherefore, if wo bcllevo 
that the s|»ecies >vere designed, and that natural pro|>- 
agation was designed, how ean wo say that the actual 
varieties of the species were not equally designed I 
Jlavo wo not similar grounds for inferring design in 
the supposed varieties of species, that we have in tho 
ease of tho supposed species of a genus I # When a nat- 
uralist comes to regard as three closely-related species 
what he before took to bo so many varieties of one spe- 
cies, how has ho thereby strengthened our conviction 
that the three forms are designed to have thediiTerenccs 
which they actually exhibit i "Wherefore, so long as 
gradatory, orderly, and adapted 'forms in Nature arguo 
design, and at least while the physical wmso of varia- 
tion is utterly unknown and mysterious, wo should 
advise jMi\ Darwin to assume, in the philosophy of his 
hypothesis, that variation has been led along certain 
beneficial lines. Streams flowing over a sloping plain 
by gravitation (here the counterpart of natural selec- 
tion) may have worn their actual channels as they 
flowed; yet their particular courses may have been 
assigned; and where wo seo them forming deliuito 
and useful lines of irrigation, after a manner unac- 
countable on tho laws of gravitation and dynamics, 
wo should believe that the distribution was designed, 
To insist, therefore, that the new hypothesis of tho 
derivative origin of tho actual species is incompatible 
with final causes and design, is to take a position which 
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we must consider philosophically untenable* We must 
also regard it as highly unwise and dangerous, in the 
present state and present prospects of physical and 
physiological science. Wo should expect the philo- 
sophical atheist or skeptic to take this ground ; also 9 
until better informed! tiro unlearned and unphilosoph* 
icnl believer; but wo should think that the thought- 
ful thclMlti philosopher would tuko the other side. 
Mot to do so fieeins to concede that only supernatural 
events can be shown to be designed, which no theist 
can admit— seems also to misconceive tho scope and 
moaning of all ordinary arguments for design in Na- 
ture. This misconception is shared both by the re- 
viewers and tho reviewed. At least, Mr. Darwin uses 
expressions which imply that the natural forms which 
surround us, because they have a history or natural 
HMpicncc, could havo been only generally, but not par- 
ticularly designed — a view at once superficial and con* 
tradlrtory; whereas his true lino should be, that his 
hypothesis concerns the ontvp and not the cau«e $ tho 
huu) and not the wAjfut the phenomena, and so leaves 
the question of design just where it was before.. 

To illustrate this from the theist's point of view: 
Transfer the question for a moment from the origina- 
tion of species to the origination of individuals, which 
occurs, as we say, naturally, liecntiso natural, that in, 
"slated, fixed, or settled," is it any tho less designed 
on that account i We acknowledge that God is oar 
milker— not merely tho originator of the race^ but our 
maker as individuals— ami none the lcs* so because it 
pleased him to mako us in the way of ordinary gener- 
ation. If any of us were born unlike our parents and 
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grandparents, in a slight degree, or in what over de- 
gree, would tlio cam) bo altered in till* ivgnrd t 

Tho whole argument in natural theology proceed* 
upon tho ground that the inference for A final cause of 
the structure of tho hand mid of tho valve* in tho vein* 
i* just as valid now, in individuals produced through 
natural generation, as it would have been in tho ease of 
the first man, Hiipcrnattinilly created. Why not, then, 
just as good even on the supposition of tho descent of 
men from chimpanzees and gorillas, hi nee those ani- 
mals possess theso samo contrivances} Or, to take a 
more supposahlo case : If the argument from structure 
to design is convincing when drawn from u particular 
animal, May a Newfoundland dog, and U not weakened 
by the knowledge that this dog eamo from similar par- 
cuts, would it 1)0 at all weakened if, in tracing his 
genealogy, it were awertained that ho was a remote 
flcMfcmhiiit of tho mastiff or some other breed, or that 
both these and other breeds came (as is suspected) from 
porno wolf i If not, how is tlio argument for design in 
the structure of our particular dog affected by the suj>- 
position that his wolfish progenitor .caino from a post- 
tertiary wolf, perhaps less unlike an existing ono than 
the dog in question is to some other of tho numerous 
existing races of dogs, and that this post-tertiary camo 
from an equally or more different tertiary wolf t Ami 
if tho argument from structure to design is not iiivali. 
dated by our present knowledge that our individual 
clog was developed from a hinglo organic cell, how is 
it invalidated by tho supposition of an analogous 
natural descent, through a long line of connected forms, 
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from such a colli or from iome simple animal, existing 
Ages before there were any dogs I 

Again, sup]>oso wo linvo two well-known and ap- 
parently lnont decidedly different animals or plants, A 
and 1), both presenting, In their structure and in their 
adaptations to the conditions of existence, as valid and 
elear evidence of design as any animal or plant ever 
presented : suppose we havo now discovered two inter- 
mediate species, B and C, which make up a perics with 
equable differences from A to D. Is the proof of 
design or final cause in A and I), whatever it Amount- 
ed to, at all weakened by the discovery of tho inter- 
mediate formal leather does not the proof extend to 
the hitmmdlalo species, and go to show that all, four 
Mere equally dchtgncdil Hirpposc, now, tho number 
of intermediate forms to 1>e much increased, and there* 
foro tho gradations to bo closer yet— as closo as those 
be! wini tho various sorts of dogs, or races of men, or 
of horned cattle: would tho evidence of design,, at 
shown in the structure of any of the members of tho 
scries, he any weaker tlian it was in the caso of A and 
1) ? Whoever contends that it would be, should liko- 
wiso maintain that tho origination of individuals bjr 
generation is incompatible with design, or an impos- 
sibility in Nature. AVo might all havo confidently 
thought the latter, antecedently to experience of tho 
faet of reproduction. Let our experience teach ua 
wisdom. 

These illustrations make it clear that the evidence 
of design from structure and adaptation is furnished 
c<mj>Utc by tho individual animal or plant itself, and 
that our knowledge or our ignorance of the history of 
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its formation or modo of production adds nothing to 
it and takes nothing away. Wo infer design from 
certain arrangements and results ; and we have no oth- 
er way of ascertaining it. Testimony! unless infallible, 
cannot prove it, and is out of tho question here. 
'Testimony U not the aj>j)roj>riate j;wf of tlrtiyn: 
lubipttttion to jpttrjHwc /*• Soiuo arrangements in 
Mature appear to he contrivances, hut may leave us in 
doubt. .Many others, of whieh the eye and the band 
are notable examples, compel belief witli a force not 
Appreciably short of demonstration. Clearly to settle 
that such as these must havo been designed goes far 
toward proving that other organs and other seemingly 
less explicit adaptations in Mature must also have been 
designed, and clinches our belief, from manifold con* 
giderations, that all Mature is a preconcerted arrange- 
ment, a manifested design, A strange contradiction 
would it be to insist that tho shape and markings of 
certain rude pieces of Hint, lately found in drift-de- 
posits, prove design, but that nicer and thousand-fold 
more complex adaptations to uso in animals and vege- 
tables do not a fortiori argue design. 

AVe could not aflinw that the arguments for design 
in Mature are conclusive to all minds. Hut we may 
insist, upon grounds already intimated, that, whatever 
they were good for before Darwin's book appeared, 
they are good for now. To our minds the argument 
from design always appeared conclusive of the being 
and continued operation of an intelligent First Cause, 
tho Ordainer of Nature; and we do not see that tho 
grounds of such belief would be disturbed or shifted 
by the adoption of Darwin's hypothesis. "We aro not 
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blind to the philosophical difficulties which the thor- 
oughgoing implication of design in Nature has to 
encounter, nor is it our vocation to obviate them. It 
sufllccs us to know that they are not new nor peculiar 
dillicultics — that, as Darwin's theory and our reason* 
ings upon it (li<l not mine these perturbing spirits, the/ 
aru not hound to lay them. Meanwhile, that the doc- 
trlnu of design encounter* the very name difllculties 
in the material that it doe* in the moral world is just 
what ought to ho expected. 

So the Issue between the skeptic and the thcist is 
only the old one, long ago argued out — namely, wheth- 
er organic Nature is a result of design or of chance. 
Variation and natural selection open no third alterna- 
tive; they concern only the question how the result*, 
whether fortuitous or designed, may have been brought 
about. Organic Nature abounds with unmistakable 
and irresistible indications of design, and, being a con* 
ncctcd and consistent system, this evidence carries the 
implication of design throughout the whole. On tho 
other hand, chance carries no probabilities with it, can 
never be developed into a consistent system, but, when 
applied to the explanation of orderly or beneficial 
results, heaps up improbabilities at every step beyond 
all computation. To us, a fortuitous Cosmos is simply 
inconceivable. The alternative is a designed Cosmos. 

It is very easy to assume that, because events in 
Naturo are in one tense accidental, and the operative 
forces which bring them to pass are themselves blind 
and unintelligent (physically considered, all forces 
are), thcreforo they aro undirected, or that ho who 
describes these events as tho results, of such forces 
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thereby assumes that they arc undiroctod. Tlili It tli# 
assumption of tho lioHton reviewers, and of Mr, A gas- 
si z, who insists that tho only alternative to tho doc- 
trine, that all organized beings wcro supcrnaturally 
created just as they are, is, that they havo arisen ^/x?n- 
tancoushj through the omnipotence of matter. 1 

As to all this, nothing is easier than to bring out 
in the conclusion what you introduce in the premises. 
If you import atheism into your conception of vari- 
ation and natural selection, you can readily exhibit it 
in the result. If you do not put it in, perhaps there 
need be none to come out. "While the mechanician is 
considering a steamboat or locomotive-engine as a ma- 
terial organism, and contemplating the fuel, water, and 
steam, tho source of the mechanical forces, and how 
they operate, he may not havo occasion to mention 
the engineer. Hut, the orderly and special results ac- 
complished, the why the movements are in this or that 
particular direction, etc., is inexplicable without him. 
If Mr. Darwin believes that the events which ho sup* 
poses to have occurred and the results wo behold wero 
undirected and undesigned, or if tho physicist be- 
lieves that the natural forces to which he refers phe- 
nomena arc uncaused and undirected, no argunrcnt is 
needed to show that such belief is atheism. Ihit tho 
admission of the phenomena and of these natural pro- 
cesses and forces does not necessitate any such belief, ' 
nor even render it ono whit less improbable than 
before. 

Surely, too, the accidental clement may play its 
part in Nature without negativing design in tho tho* 

1 In American journal of/SciaiCf^ July, 1800, pp. M7-149. 
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l«t 9 « view. Ho believes tliitt tlio earth's surfaco has 
Iwen very gradually proparcd for ninn and tho existing 
animal races, that vegetable) matter lias through a long 
series of generations imparted fertility to tho soil in 
order that it may support its present occupants, that 
even heels of coal have been stored up for man's bene* 
lit. Yet what is more accidental, and more simply tho 
consequence of physical agencies, than the accumula- 
tion of vegetable matter in a peat-bog, and its trans- 
formation into coal ? No scientific person at this day 
doubts that our solar system is a progressive develop- 
ment, whether in his conception he begins with molten 
masses, or aeriform or nebulous masses, or with a fluid 
revolving mass of vast extent, from which the specific 
existing worlds have been developed one by one, 
"What thcist doubts that the actual results of the de- 
velopment in the inorganic worlds arc not merely 
compatible with design, but are in tho truest sense 
designed results? Kot Mr. Agassiz, certainly, who 
adopts a remarkable illustration of design directly 
founded on the nebular hypothesis, drawing from tho 
pohition and times of the revolution of the world, bo 
originated, "direct evidence that the physical world 
has been ordained in conformity with laws which ob- 
tain alK> among living beings." But the reader of tho 
interesting exposition 1 will notice that the designed 
result has bent brought to pa?*8 through what, speak- 
ing after the manner of men, might be called a chapter 
of accidents. 

■ 

A natural corollary of this demonstration would 

1 In "fWillmtioUM to llio Natural History of the United States," 
?ol I., |>p. 1US, 120. 
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seem to be, tlwit a material connection botweon a scries 
of created things— such as tho development of one of 
tliem from another, or of all from a common stock — is 
highly compatible with their intellectual connection) 
namely* with their being designed and directed by 
one mind. Yet upon soiuo ground which is not ex- 
plained, and which wo are unable to conjecture, Mr. 
.Agassiz concludes to the contrary in the organic king- 
doms, and insists that, because the members of such u 
series havo an intellectual connection, "thev cannot 
l>e the result of a material differentiation of- tho ob- 
jects themselves," 'that is; they cannot havo had a 
genealogical connection. Hut is there not as much 
intellectual connection between tho successive genera- 
tions of any species as there is between the several 
species of a genus, or the several genera of an order} 
As the intellectual connection here is rcali/.cd through 
the material connection, why may it not be so in tho 
case of species and genera? On all sides, therefore, 
the implication seems to be quite the other way. 

Returning to the accidental clement, it in evident 
that the strongest point against the compatibility of 
Darwin's hypothesis with design in Nature is made 
when natural selection is referred to as picking- out 
those variations which aro improvements from a vast 
number which aro not improvements, but perhaps. tho 
contrary, and therefore useless or purposeless, and 
born to perish. ]>ut even hero tho dilllculty is not 
peculiar; for Nature abounds with analogous instances. 
Some of our race are useless, or worse, as regards 

i "CmihUititluim to tho Xatuhil HUtorjr of the Vw\WA Hliid*,*' vol, 
l. t p. 130; ami Amcrium Journal »/ Niintir, July, iMilo, p, I II), 
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tho improvement of mankind ; yet the race may be 
designed to improve, and may be actually improving. 
Or, to avoid tho complication with free agency — tho 
whole animate life of a country depends absolutely 
upon tho vegetation, tho vegetation upon the rain. 
The moisture is furnished by tho ocean, is raised by 
tho sun's heat from the ocean's surface, and is wafted 
inland by tho winds. But what multitudes of rain* 
drops full back into the ocean — arc as much without a 
iiual cause as the incipient varieties which come to 
nothing! Does it therefore follow that the rains 
which are bestowed upon the soil with such rule and 
average regularity were not designed to support vege* 
tahle and animal life? Consider, likewise, the vast 
proportion of seeds and pollen, of ova and young— a 
thousand or more to one — which come to nothing, 
nnd are therefore purposeless in tho same sense, and 
only in the same sense, as are ParwinY unimproved 
and unused slight variations. Tho world is full of 
,. such cases; and these must answer the argument — for 
wo cannot, except by thus showing that it proves too 
much. 

Finally, it is worth noticing that, though natural 
selection is scientifically explicable, variation is not. 
Thus far the cause of variation, or the reason why tho 
offspring is sometimes unlike tho parents, is just a* 
mvsterioiis as tho reason why it is generally liko tho 
parents. It is now as inexplicable as any other origi- 
nation; and, if ever explained, tho explanation will 
only carry up the sequence of secondary causes one step 
farther, and bring us in faco of a somewhat different 
problem, but which will have tho same clement of 
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mystery that the problem of variation lias now. Cir- 
cumstances mny preserve or may destroy the variations; 
man may use or direct them; but selection, whether 
artificial or natural, no more originates them than 
man originates the power which turns a wheel, when 
he dams a stream and lets the water fall upon it. Tito 
origination of this power is a question about efficient 
cause. The tendency of science in respect to this ob- 
viously is not toward the omnipotence of matter, as 
some suppose, but toward the omnipotence of spirit. 

So the real question wo come to is as to the way in 
which we are to conceive intelligent and efficient cause 
to be exerted, and upon what exerted. Are wo bound 
to suppose efficient eanso in all cases exerted upon 
nothing to cvoko something into existence — and this 
thousands of times repeated, when a slight change in 
the details would make all the difference between suc- 
cessive species ? "Why may not the new species, or 
some of them, bo designed diversifications of the old? 

There are, perhaps, only three views of efficient 
causo which may claim to be both philosophical and 
theibttc: 

1. Tho view of its exertion at tho beginning of 
time, endowing matter and created things with forces 
which do tho work and produco the phenomena. 

2. This same view, with tho theory of insulated 
interpositions, or occasional direct action, engrafted 
upon it — tho view that events and operations in gen- 
eral go on in virtue simply of forces communicated at 
tho first, but that now and then, and only now and 
then, tho Deity puts his hand directly to tho work, 

9. The theory of tho immediate, orderl);, mid con* 
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stent, bowovor infinitely diversified, action of tho in- 
telligent efficient Cause. 

It liuiMt bo allowod that, wliilo the third Is preemi- 
nently tho Christian view, all thrco aro philosophi- 
cally compatible with design in Nature. Tho sdcond 
is probably tho popular conception. Perhaps most 
thoughtful people oseillato from the middle view tow* 
ard the first or tho third-radopting the first on some 
occasions, tho third on others. Those philosopher* 
who like nttd expect 4o settle all mooted questions 
will take one or tho other extreme. Tho Examiner 
inclines toward, tho North American reviewer fully 
adopt*, the third view, to tho logical extent of main- 
taining that "the origin of an individual, m well as 
the origin of a species or a genus, can bo explained 
onlv bv the direct action of an intelligent creative 
ciiiso." To silcnco his critics, this is tho. Une for Mr. 
Darwin to take ; for it at once and completely relieves 
his scientific theory from every theological objection 
which his reviewers have urged against it. 

At present wo suspect that our author prefers tho 
first conception, though ho might contend that his hy- 
pothesis is compatible with either of tho thrco. That 
it is also compatible with an athcistie or pantheistic 
conception of tho universe, is an objection which, 
being shared by all physical, and somo ethical or 
moral science, cannot specially bo urged against Dar- 
win's system. As ho rejects spontaneous generation, 
and admits of intervention at tho beginning of organic 
life, and probably in inoro than ono instance, ho is 
not wholly excluded^ from adopting tho middle view, 
although tho Interventions he would allow aro few and 
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far back. Yet ono interposition admits tho princlplo 
fig well as more. Interposition presupposes partteulur 
necessity or reason for it, and raises the question, when 
and how often it may havo been necessary. It might 
be the natural supposition, if wo had only one set of 
species to account for, or if the successive inhabitants 
of the earth had no other connections or resemblances 
than those which adaptation to similar conditions, 
which iinal causes in the narrower sense, might ex- 
plain. Hut if this explanation of organic Nature re- 
quires ono to "hclicvo that, at innumerable periods 
in the earth's history, certain elemental atoms have 
"been commanded suddenly to Hash into living tissues," 
and this when the results are seen to be strictly con- 
nected and systematic, we cannot wonder that such 
interventions should at length be considered, not as 
interpositions or interferences, but rather — to use the 
reviewer's own language — as "exertions so frequent 
and beneficent that we come to regard them as the or- 
dinary action of Him who laid the foundation of tho 
earth, and without whom not a sparrow falloth to the 
ground." * 

AVliat docs the difference between Mr. Darwin and 
liis reviewer now amount to? If wo say that accord- 
ing to ono view tho origination of species Is natural^ 
according to tho other mhwuloii* % Mr. Darwin agrees 
that u what is natural as much requires and presup- 
poses an intelligent mind to render it so — that is, to 
effect it continually or at stated times — as what is su- 
pernatural does to effect it for onco. ,,, He merely 

1 North American linlrw for April, lHflO, p. ftOfl. 
• Vid* motto from Duller, prefixed to tlio hucoik] ixlltloti of Darwin*! 
work. 
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Inquires Into tlio form of tlio miracle, may remind ut 
that all recorded miracles (except the primal creation 
of matter) were transformations or action* in and up- 
on natural thing*, and will ask how many times and 
how frequently may the origination of successive spe- 
cie* bo repeated before the supernatural merges in the 
natural. 

In short, Darwin maintains that the origination of 
a species, no less than that of an individual, is natural ; 
the reviewer, that the natural origination of an indi- 
vidual, no less than the origination of a species, re- 
quire* and presupposes Divine power.' A fortiori, 
then, the origination of a variety requires and presup- 
pose* Divine power. And so between tho scientific 
hypothesis of the one and tho philosophical concep- 
tion of the other no contrariety remains. And bo, 
concludes tho North American reviewer, "a proper 
view of tho nature of causation . ♦ . . places tlio 
vital doctrine of the being and ,th6 providence of a 
(iod on ground that can never be shaken." 1 A wor- 
thy conclusion, and a suflleient answer to the denun- 
ciations and arguments of the rest of the article, so far 
as philosophy and natural theology are concerned. If 
a writer must needs use his own favorite dogma as a 
weapon with which to givo coup dc grace to a perni- 
cious theory, he should bo careful to scizo his edgo* 
tool by the handle, and not by the Made. 

AVo can barely glance at a subsidiary philosophical 
objection of the North American re viewer, which the 
Ktunnincr also raises, though less explicitly. Like 
all geologists, Mr# Darwin draws upon time in the 

1 JVVWA American /itt/tit, /<*. cii. t p. 604, 
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most unlimited manner. Ho is not peculiar in tliU 
regard. Mr. Agassiz tells us that tlio conviction 
is " now universal^ anions well-informed naturalists, 
that this globe has been in oxistenco for innumcrablo 
ages, and that the length of time elapsed sineo it first 
became inhabited cannot bo counted in yearn;" Pio- 
tet, that the imagination refuses to calculate the im- 
mense number of years and of ages during which the 
faunas of thirty or moiV epochs have succeeded one 
another, and developed their long succession of gen- 
erations. Now, the reviewer declares that such indefi- 
nite succession of ages is " virtually infinite," "lacks 
no characteristic of eternity except it*' name," at least, 
that "the diilerenco between such a conception and 
that of the strictly infinite, if any, is not appreciable." 
Hut infinity belongs to metaphysics. Therefore, ho 
concludes, Darwin supports his theory, not by scien- 
tific but by metaphysical evidence; his theory is "es- 
sentially and completely metaphyseal in character, re*t- 
iug altogether upon that idea of 'the infinite' which 
the human mind can neither put aside nor com pro* 
liend." * Ami so a theory which will be generally 
regarded as much too physical is transferred by a 
giugle syllogism to metaphysics. 

Well, physical geology must go with it: for, even 
on the soberest view, it demands an indefinitely long 
time antecedent to the introduction of organic life 
upon our earth. A fortiori is physical astronomy a 
branch of metaphysics, demanding, as it does, still 
larger "instalments of infinity," as the reviewer call* 
tliem, both as to time and number. Moreover, far tho 

1 Xorth American RcvUtr t toe. ciV., p. 487, ft p*mim> 
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greater part of physical inquiries now relate to mo- 
lecular actions, which, a distinguished natural philoso- 
phy informs us, " we have to regard as the results of 
an infini te number of infinitely small material parti* 
eles, acting on each other at infinitely small distances " 
—a triad of infinities — and so physics becomes the 
most metaphysical of sciences. Verily, if this stylo of 
reasoning is to prevail — 

"Thinking U but an Idle wanto of thought, 
And naught U everything, and everything U nftuglit" 

The leading objection of Mr. Agassiz is likewise of 
a philosophical character. It is, that species exist only 
44 as categories of thought" — that, having no material 
existence, they can have had no material variation, and 
no material community of origin.- Hero the prcdiea- | 

tion is of species in the subjective sensb, the inference | 

in the object ivo sense. Kcduccd to plain terms, the i 

argument seems to l>e: Species aro ideas ; therefore J 

the objects from which the idea is derived cannot vary A^^^ 
or blend, and cannot have had a genealogical connec- 
tion. 

Tlio common view of species Is, that, although they 
are gcncrulixutions, yet they have a direct object! vo 
ground in Nature, which genera, orders, etc., have not. 
According to the succinct definition of Juesicu — and 
that of Linmvus is identical in meaning— a species is 
the perennial succession of similar individuals in eon* 
tinned generations. The species is the chain of which 
the individuals are the links. The sum of tho genea- 
logically-connected similar individuals constitutes tho 
species, which thus has an actuality and ground of dis- 



104 DARWINIAKA. 

tinction not shared by genera and other groupa which 
were not supposed to bo genealogically connected. 
How a derivative hypothesis would modify this view, 
in assigning to specie* only a temj>orary fixity, is ob- 
vious. Yet, if nattiralihts adopt that hypothesis, they 
will still retain Jussicu's definition, which leaves un- 
touched the question as to how and when the M peren- 
nial successions " were cstablidicd. The practical ques- 
tion will only be, How much difference between two 
sots of individuals entitles them to rank under distinct 
species? and that is tho -practical question now, on 
whatever theory. The theoretical question in — as 
stated at tho beginning of this article -whether these 
specific lines were always as distinct art now. 

Mr, AgasM% has "lost no opportunity of urging 
the idea that, while species have no material existence, 
they yet exist as 'categories of thought in tho same way 
[and only in the same way] as genera, families, orders, 
classes," etc. lie 

44 lias taken tlio ground that nil tho natural division* In tho ani- 
mal kingdom nro primarily distinct, founded- upon different 
categories of character*, and that all exist In tho same way, 
that is, as categories of thought, ctnhodied in individual living 
fornix I have attempted to show that branches in tho animal 
kingdom ure founded upon ditVereiit plana of structure, and for 
that very reason havo embraced from tho beginning representa- 
tives between which there, could bo no community of origin; 
that classes nro founded upon different modes of execution of 
these plans, and therefore they also cmhraco representatives 
-which could havo no community of origin ; that 'orders repre- 
sent the different degrees of complication in the mode of execu- 
tion of each class, and therefore embrace representatives which 
could not have a community of origin any more than the mem- 
bers of different classes or branches; that families nro founded 
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ofxm different patterns of form, and embrace representatives 
equal!/ Independent In tliclr origin ; that genera are founded 
upon nltlmate peculiarities of structure, embracing representa- 
tives wlilcli, from tbo very nature of tliclr peculiarities, could 
Imfo no community of origin; and that, finally, species are 
but A upon relations and proportion* that exclude, as much aa 
ail the preceding distinctions, the idea of a common descent 

44 As the community of characters among the beings belong- 
ing to theso different categories arises from the intellectual con- 
nection which shows them to bo categories of tliought, they ' 
cannot bo the result of a gradual material differentiation of the 
olJoeU themselves. Tho argument on which theso views are 
founded may bo summed up In tho following few words: 
Hpt'cU**, guiiura, families etc., exist as thoughts, individuals as 
feet*." 1 

All Ingenious dilemma cap* tlto argumont: 

" It seems to mo that thero Is much confusion of ideas In 
tho general statement of tho variability of species so often re- 
peated lately. If species do not exist at al1 r as tho supporters 
of tho transmutation theory maintain, how can they vary t and 
If individuals alono exist, how can tho differences which may be 
observed among them prove tho variability of species?" 

Now, wo imagino that Mr. Darwin need not be 
dangerously gored by cither horn of tins curious di- 
lemma. Although we ourselves cherish old-fashioned 
prejudice* in favor of tho probablo permanence, and 
therefore of a more stable objective ground of species, 
yet wo agree — and Mr. Darwin will agrco fully with 
Mr. Agassi/, — that species, and ho will add varieties, 
"exist as categories of tliought," that is, as cognizable 
distinctions — which is all that wo can make of the 
phrase here, whatever it may mean in tho Aristotelian 
metaphysics. Admitting that species aro only cato* 

» 

1 In American Journal of Sciaue % July, 1800, p. 14S, 
8 
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gorics of thought, and not fact* or things, how does 
this prevent the individual?, which are material things, 
from having varied in the course of time, so as to 
exemplify the present almost innumerable categories 
of thought, or embodiments of Divine thought in ma- 
terial form*, or — viewed on the humau Hide— in forms 
marked with such -orderly and graduated resemblance* 
and difference* as to suggest to our minds the idea of 
fipecics, genera, orders, etc., and to our reason the in- 
ference of a Divine Original I "\\ r e have no clear idea 
how Mr. Agassiz intends to answer this question, in 
saying that branches are founded upon different plans 
of structure, clauses upon different mode of execution 
of these plans, orders on different degrees of eompli- 
cation in the mode of execution, families upon different 
patterns of form, genera upon ultimate peculiarities 
of structure, and Species upon relations and propor- 
tions. That is, we do not perceive how these several 
"categories of thought" exclude the possibility or tho 
probability that tho individuals which manifest or 
suggest tho thoughts had an ultimate community of 



origin. 



Moreover, Mr. Darwin might insinuate that tho 
particular philosophy of classification upon which this 
whole argument reposes is as purely hypothetical and 
ns little accepted as is his own doctrine. If both aro 
pure hypotheses, it is hardly fair or satisfactory to ex- 
tinguish tho one by the other. If there is no real con- 
tradiction between them, nothing is gained by tho 
attempt. 

As to the dilemma propounded, supposo wq try it 
upon that category of thought which wo call ehtiir. 
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Thii is a genus, comprising a common chair (Sella wl* 
ffarii), ami or easy chair (8. cathedw), the rocking-chair 
(S.owillan*) — widely distributed in the United States 
—and some others, each of which has sjwrtcd, as the 
gardeners say, into many varieties. But now, as tho 
genua and tho */*w* have no material existence, how 
can they vary ) Jf only individual chairs oxist, how can 
tho differences which may be observed among them 
]>rovo the variability of tho species? To which we ro- 
ply by asking, •'Which does tho question refer to, tho 
category of thought, or the individual embodiment? 
If tho former, then we would remark that our cate- 
gories of thought vary from time to time in the readi- 
est manner. And, although tho Divine thoughts arc 
eternal, yet they are manifested to us in time and sue* 
cession, and by their manifestation only can we know 
them, how imperfectly 1 Allowing that what has no 
material existence can have had no material connection 
or variation, we should yet infer that what has intcU 
lectual existence and connection might have intellectual 
variation ; and, turning to the individual*, which repre- 
sent the species, we do not see how all this shows that 
they may not vary. Observation shows us that they 
do. "Wherefore, taught by fact that successive indi* 
viduals do vary, we safely infer that the idea must 
have varied, and that this variation of the individual 
representatives prove* tho variability of the species, 
whether objectively or subjectively regarded. 

Each species or sort of chair, as wo have said, has 
it* varieties, and one species shades off by gradations 
into another. And — noto it well — theso numerous 
and successively slight variations and gradations, far 
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from suggesting an accidental origin to chairs and to 
their forma, nro very proof* of design. 

Again, eifijtn* i* ft generic category of thought* 
Egyptian, Grecian, Uy/.antino, and Gothic building* aro 
well-marked Specie*, of which each individual building 
of tho sort i* a material embodiment. Now, tho ques- 
tion i*, whether these categoric* or idea* may not havo 
been evolved, one from another in succession, or from 
some primal, less specialized, edilieial category. What 
"better evidence for such hypothesis could wo have than 
tho variation* and grades which connect theso spocio* 
'with each other? Wo might extend tho parallel, and 
pet some good illustrations of natural selection from 
tho history of architecture, and tho origin of the dif- 
ferent styles under different climate* and condition*. 
Two consideration* may qualify or limit tho compari- 
son. One, that house* do not propagate, ho a* to pro* 
cluce continuing line* of each sort and variety ; but thi* 
is of small inoment on Agassi/.'s view, ho holding that 
genealogical connection i* not of tho essence of a 
ftpecic* at all. Tito other, that the formation and 
development of tho idea* upon which human work* 
proceed are gradual ; or, a* tho same great naturalist, 
well state* it, "while human thought i* consecutive, 
Divino thought i* simultaneous," J tut wo havo no 
right to ailirm this of Divino action. 

Wo must closo hero. Wo meant to review sotno 
of tho moit) general scientific objection* which wo 
thought not altogether tenable. Hut, after all, wo aro 
not so anxious just now to know whether tho new 
theory i* well founded on fact*, a* whether it would 
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bo harmless If it wore. Bcsidos, wo foci quite unable 
to answer somo of thcso objections, and it in pleasautcr 
totako up those which one thinks ho can. 

Among the unanswerable, perhaps tho weightiest 
of tho objection*, is that of tho absence, in geological 
deposits, of ventres of tho intermediate forms which 
tlie theory requires to havo existed. Hero all that 
Mr. Darwin eau do is to insi&t upon tho extreme im- 
perfection of the geological record and the uncertainty 
of negative evidence. Hut, withal, he allows the force 
of the objection almost as much as his opponents urge 
it — so much so, indeed, that two of his English critics 
turn the collection unfairly upon him, and charge 
him with actually having his hypothesis u|>on these 
and similar diiliculties — as if he held it because of the 
dillleulties, and not in spite of them; a handsome re- 
turn for his candor! 

As to this imperfection of the geological record, 
perhaps wo should get a fair and intelligible illustra- 
tion of it by imagining the existing animals and plants 
of New England, with all their remains and products 
since tho arrival of tho Mayflower, to be annihilated; 
and that, in the coining time, tho geologists of a new 
colony, dropped by tho New Zealand fleet on its way 
to explore the ruins of London, undertake, after fifty 
years of examination, to reconstruct in a catalogue the 
flora and fauna of our day, that is, from tho close 
of tho glacial period to tho present time. "With all 
tho advantages of a surfaco exploration, what a beg- 
garly account it would bet How many of the land 
animals and plants which are enumerated in tho Massa- 
chusetts olllcial reports would it bo likely to contain 1 
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Another unanswerable question nsltod by tlio 1W 
ton reviewers Is, *\Vliy t when Btrueltiru mul instinct or 
habit vary — as they must have varied, on Darwin's 
hypothesis — they vary together and harmoniously, In- 
stead of vaguely t \Ve cannot tell, becauso wo can- 
not tell why cither varies at all. Yet, as they both 
do vary in successive gcncratiuiiM — as is seen under 
domestication — and arc correlated, wo ean only ad- 
duce the fact. Darwin may be precluded front our 
nnswer, but wo may nay that they vary together be- 
cause designed to do so. A reviewer nays that tho 
chanco of their varying together is inconceivably 
small ; yet, if they do not, the variant individuals must 
all perish. Then it is well that it in not left to chance 
To refer to ft parallel cane: before we were born, 
nourishment and tho equivalent to rcspl ration took 
place in a certain way. Hut the moment wo wero 
labored into this breathing world, our actions promptly 
conformed, both as to respiration and nourishment, 
to tho before unused structure and to the new sur- 
roundings. 

" Now," says the J£catnincr } " suppose, for instance, 
tho gills of an aquatic animal converted into lung*, 
while instinct still compelled a continuance under 
water, would not drowning ensue ?" No doubt. Hut 
-—simply contemplating tho facts, instead of tl room- 
ing — wo notice that young frogs do not heep their 
heads under water after ceasing to bo tadpoles. Tho 
instinct promptly changes with tho structure, with- 
out supernatural interposition — just as Darwin would 
have it, if tho development of ft variety or incipient 
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* 

spoclos, though rare, woro as natural as % motamor> 
pilosis, 

41 Or If a quadrupod, not yot f urnishcd with wings, 
woro suddenly inspired with tho Instinct of a bird, 
and precipitated itself from a cliff, would not tho do- 
scent bo hazardously rapid t ° Doubtless tho animal 
would bo no better supported than tho objection. 
Hut Darwin makes very little Indeed of voluntary ef- 
fort* as a cniiHO of change, and even poor Lamarck 
need not bo caricatured. JIo hover supposed that an 
elephant would take such a notion into his wiso head, 
or that a squirrel would begin with other than short 
and easy leaps ; yet might not tho length of the leap 
be increased by practice ) 

Tho North American reviewer's position, that 
the higher bruto animals havo comparatively iittlo in- 
stinct and no intelligence, is a heavy blow and great 
discouragement to dogs, horses, elephants, and mon- 
keys. Thus stripped of their all, and left to shift for 
themselves as they may in this hard world, their 
pursuit and seeming attainment of knowledge under 
such peculiar difllcul tics aro interesting to contemplate* 
However, wo arc not so suro as is tho critic that in- 
atinet regularly increases downward and decreases up- 
ward in the scale of being. Now that tho case of the 
beo is reduced to moderate proportions, 1 wo know of 
nothing in inntinct surpasaing that of an animal so 
high as a bird, tho talegal, tho male of which plumes 
himself upon making a hot-bed in which to hatch his 
partner's eggs— which ho tends and regulates tho heat 

1 H</« article by If r. 0. Wright, In tho Mathtmaiicd Monthly for 
If a/ Uit, 
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• 

of about as carefully and skillfully as tho unpluinod 
biped does an cecaleobion. 1 

As to tho real intelligence of the higher brutes, it 
has been ably defended by a fur more competent ob- 
server, Mr. Agassiz, to whose conclusions wo yield a 
general assent, although we cannot quite place the best 
of dogs " in that respect upon a level with a consider- 
able proportion of poor humanity," nor indulgo tho 
hope, or indeed tho deniv, of a renewed acquaintance 
with the whole animal kingdom in a future life.* 

The assertion that acquired habitudes or iiihtincts, 
and acquired structures, are not heritable, any breeder 
or good observer can refute. 1 

That" the human mind has becomo what it is out 
of a developed instinct,"* is a statement which Mr. 
Darwin nowhere makes, and, we presume, would not 
accept/ That ho would have us believe that individ- 

1 Vide Edinburgh PurUw for January, 1800, article on "Acclhmv 
tization,**' etc. 

• M Contribution*, Essay on Cla&tfflcatlon," etc., vol. I., pp. 60-OS. 

• Still stronger assertions havo recently been hazarded— even that 

hcritability is of species only, not of individual characteristics— 

itrangcly overlooking tho fundamental peculiarity of plants and anl* 

nials, which is that they rrprotluct, and that the species is continued as 

such only because individuals reproduce their like. 

• • • • • • • • 

It has also been urged that variation Is never cumulative If this 
means that varieties arc not capablo of further variation, It It not born© 
out by observation. For cultivators and breeders well know that tho 
main difficulty is to initiate a variation, and that new varieties are par- 
ticularly prone to vary more. 

4 Xorth American /VriVir, April, I860, p. 475. 

• No doubt lie would equally distinguish In kind between inntinct 
(which physiologically is best conceived of at congenital habit, to that 
habits when inherited become instincts, Just as varieties become fliod 
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ual anlmali acquire tliolr instincts gradually/ la a 
statement which must have been penned in inadver- 
tenco both of the very definition of instinct, and of 
everything wo know of in Mr. Darwin's book. 

It 1ms been attempted to destroy the very founda- 
tion of Darwiu's hypothesis by denying that there are 
any wild varieties, to speak of, for natural selection to 
opcrato upon. Wo cannot gravely sit dawn to prove 
that wild varieties abound. Wo should think it just 
us Decennary to provo that snow falls in winter. Hint 
variation uiuong plants cannot bo largely duo to by- 

Into race*) ami Intelligence ; but would maintain that both are endow- 
ment* of tho higher brutes and of man, however vastly and unequal 
their degree, aud v»hh whatever supcradditlon to simple intelligence la 
tho latter. 

[Prof. Joseph Lc Contc, In Poitlar Pciexck MoKTnir, September, 
1875, refers to Ida definition of luftinct as M inherited experience,* 
pubtMicd In April, 1871, aa having been anticipated by that of Hiring, 
at '* inherited ittcmory," in February of the same year, froubtlcia tbo 
Idea haa been ex profited by others long before ua,] 

To allow that ** brute* have certain mental endowments In common 
with men/' • • • • do l rep, affections, memory, simple Imagination or 
tho power of rcproduelrig the sensible pant in mental pictures, and even 
Judgment of tho simple or Intuitivo kind"— that " they compare and 
Judge" ("Memoirs of American Academy,* 1 vol. vlil., p. 118)— U to 
concede that tho Intellect of brutes really acts, so far aa we know, like 
human Intellect, as far it goes ; for the philosophical logicians tell «• 
all reasoning Is reducible to a scries of simple Judgments. And Aris- 
tollo dcelares that even remlnlucenco— which Is, wo suppow, " rcpro- 
duelng tho sensible past In mental pictures "—is a sort of reasoning 
(rl a*a/4iftW/?*«o<W iortp oto¥ rvXAoytffdt Tit). 

On tho other hand, Mr. Durwiir* expectation that " psychology wOl 
be hosed on a new foundation, that of the nccatary acquirement of each 
mental power and capacity by gradation, 9 * seems to come from a school 
of philosophy with which wo have no sympathy. 

1 American Journal of StUnce, July, 1800, p, 116. 
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bridism, and that their variation in Naturo is not es- 
sentially different from much that occurs in domesti- 
cation, and, in the long-run, probably hardly lens in 
amount, we could show if our space permitted. 

As to the sterility of hybrids, that can no longer lio 
insisted upon as absolutely true, nor bo practically 
used as a test between species and varieties, unless wo 
allow that hares and rabbits arc of one species. That 
such sterility, whether total or partial, subserves a pur- 
pose in keeping species apart, and was so designed, wo 
do not doubt. But tho critics fail to perceive that 
this sterility proves nothing whatever against tho de- 
rivative origin of tho actual species ; for it may as 
well have been intended to keep separate thoso forms 
which have reached a certain amount of divergence, as 

those which were alwavs thus distinct. 

* 

The argument for the permanence of species, drawn 
from the identity with those now living of cats, birds, 
and other animals preserved in Egyptian catacombs, 
was good enough as used by Cuvier against St.-lli- 
laire, that is, against the supposition that timo brings 
about a gradual alteration of whole species; but it 
goes for little against Darwin, unless it be proved that 
species never vary, or that the perpetuation of a vari- 
ety necessitates tho extinction of tho parent breed. 
Eor Darwin clearly maintains — what tho facts warrant 
— that the mass of a species remains fixed so long as 
it exists at all, though it may set off a variety now and 
then. Tho variety may finally supcrscdo tho parent 
form, or it may coexist with it; yet it docs not in tho 
least hinder tlto unvaried stock from continuing true 
to the breed, unless it crosses with it. Tho common 
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law of Inheritance may bo expected to keep both the 
original and the variety mainly true as long as they 
last, and nono tho Ions so because they have given rise 
to occasional varieties. Tho tailless Manx cats, like the 
curtailed fox in tho fable, liavo not induced tho nor- 
mal breeds to dispense with their tails, nor have the 
Dorkings (apparently known to Pliny) affected tho per- 
inanciico of the common sort of fowl. 

As to tho objection that tho lower forms of life 
ought, on Darwin's theory, to have Wen long ago im- 
proved out of existence, and replaced by higher forms, 
the objectors forget what a vacuum that would leave 
below, and what a vast field there is to which a simple 
organization is best adapted, and where an advance 
would bo no improvement, but the contrary. To accu- 
mulate the greatest amount of being upon ft given space, 
and to provide as much enjoyment of life as can be 
under tho conditions, is what Nature seems to aim at; 
. and this is effected by diversification. 

Finally, wo advise nobody to .accept Darwin's or 
any other derivative theory as true. The trine has not 
como for that, and perhaps never will. Wo also ad- 
vise against a simular credulity on the other side, in a 
blind faith that species— that tho manifold sorts and 
forms of existing animals and vegetables— "have no 
secondary cause." The contrary is already not unlike- 
ly, and wo suppose will hereafter become more and 
inoro probable. But wo are confident that, if a de- 
rivative hypothesis ever is established, it will be so on 
a solid theistic ground. 

Meanwhile an inevitable and legitimate hypothesis 
Is on trial — an hypothesis thus far not untenable — a 
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trial just now very useful to science, and, wo conclude, 
not harmful to religion, unions injudicious assailants 
temporarily make it so. 

One good effect is already manifest; its enabling 
tho advocates of the hypothesis of a multiplicity of 
human species to perceive tho double insecurity of their 
ground. When tho races of men are admitted to ho of 
one specie*, the corollary, that they arc of one orltjln, 
may bo expected to follow. Those who allow them to 
bo of one species must admit an actual diversification 
into strongly-marked and persistent varieties, and so 
admit the basis of fact upon which the Darwinian 
hypothesis is built ; whilo those, on the other hand, 
'who recognize several or numerous human species, will 
hardly bo able to maintain that such species were pri- 
mordial and 6Upematur.il iii the ordinary sense of 
the word. 

The English mind is. prone to positivism and kin* 
tired forms of materialistic philosophy, and wo must 
expect -tho derivative theory to bo taken up in that in- 
terest. Wo have no predilection for that school, but 
tho contrary. If wo had, wo might liavo looked com- 
placently upon a lino of criticism which would indi- 
rectly, but effectively, play into tho hands of positivists 
and materialistic atheists generally. Tho wiser and 
stronger ground to tako is, that tho derivative hypothe- 
sis leaves tho argument for design, and thereforo for a 
designer, as valid as it ever was ; that to do any work 
hy an instrument must rcquiro, and thereforo presnjv 
pose, tho exertion rather of inoro than of less power 
than to do it directly ; that whoever would bo a con- 
sistent theist should believe that Design in tho natural 
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world It coextensive with Providence, and bold as firm- 
ly to the ono as ho docs to the othor, in spite of the 
wholly similar and apparently insupcrablo difficulties 
which the mind encounters whenever it endeavors to 
develop tho idea into a system, cither in the material 
and organic, or in tho moral world. It is enough, in 
tho way of obviating objections, to show that tho phil- 
osophical difllculties of the one are tho same, and onlv 
the saino, as of the other. 



. » 



IV. 

fcfKCIKS AS TO YAMATlON, QKOOltAl'lltOAL DltTlUMmoiCj 

AND ftl'CCKuBlOX, 

(AilRIUCAJI JoUfctfAL Of BCIRMCR AM» A Mi, iftfjf, IM&) 

J^Yt/r?^ *wr F&ikcc, d F Occasion (Tunc liivtsion d* 
la Fainille dc* Cu/ntlfyirci } jHtr M. Am»iiox*k Dk Can- 
dour. — This in the title of a paper by M. Alph. 
Do Candollo, growing out of IiIh Mudy of tlio oak*. It 
was publlnhed in tlio November number of ihoJHb* 
Vothhpie UnivcvHtlh) mitl separately IhmiicmI iih a ]unii* 
phlet. A lohH iiinpiriiig tank could hardly 1>o aligned 
ton botunUt than tho HyKtcmatio elaboration of tlio 
genua Qttcrats and it* allien. Tlio vunt materials as- 
sembled under DeCandoIlo's liiiml*, whilo dixheart* 
enlng for their bulk, offered email hope of novelty. 
The subject was both extremely tri to and extremely 
difficult. Happily it occurred to ])e Cundollc, that an 
interest might be imparted to an oiiciouh undertaking, 
and a work of noccHMty bo turned to good account for 
wioiiee, by studying tlio oakH in view of tlio (picMlon 
of tpecica* 

What thin term njKaea mean*, or hIiouM mean, in 
natural blntory, what tlio limit h of upeeieH, inter #w or 
chronologically, or in geographical dihtrlbution, their 
inodillcations, actual or prol>ablo, their origin, and 
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their destiny— theso aro question! winch surge- up' 
from thno to timo ; and now and then in tho progress 
of scienco thoy cotno to assume a now and hopeful in- 
tercut. Botany and zoology, geology, and wliat our 
author, fooling tho want of a new term, proposes to 
namo tjuoHfutwji/J all lead up to and converge into 
thin cliiHH of (juoHtionn, while recent theories ahapo and 
point the (liHciiKhlon, Ho we look witli eager interest 
to hoo wlmt llglit the study of oaks hy a very careful, 
experienced, mid conservative botanUt, particularly 
couvornant with tho geographical relations of plant*, 
may throw upon tho subject 

The courso of investigation in this instnnco docs 
not differ from that ordinarily pursued by working 
botanic*; nor, indued, are tho theoretical conclusions 
other than tin mo to which a similar study of other or* 
dors might not have equally led. Tho oaks afford * 
very good occanion for tho dinctiHHion of questions 
which prims upon our attention, and perhaps they olTor 
peculiarly good materials on account of tho number 
of foMsil species. 

Preconceived notions about species being laid 
aside, tho specimens in hand were distributed, accord- 

1 A natiin %%1iU«1i 9 at tlio dune of hi a article, Dc Cun<l«»11c propoaef for 
the ituiht of the $ununion of urgnnktd l#lnQ* % to cotit|>rvhcnd, therefor*, 
|#Mtuiofit»1n|fy nii«l nit Included under what U called geographical liotanj 
and Koolugy— tho whole rorintng a atienco parallel to geology— »tho Ut- 
ter devoted to tho tiUtory of unorganised bodies, tho former, to that of 
organized being*, an rcupccta origin, dUtrlbutlon, and succctilon. Wo 
are not *ntUflt>d with tho word, notHlth*tandtngtho precedent of j>*f«t« 
•hloUytj ; uluru QHfahyft, tho mlcnco of being, hat an cfttiibllihed mom* 
Ing m referring to trieuul exUteiieo— I, o. f U a #711017111 or a departmoul 
of utctaphynlfi. 
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ing to their obvious resemblance*, into groups of ap- 
parently identical* or nearly identical forma, which 
were severally examined and compared. Whore speci- 
mens wcro few, as from countries little explored, the 
work was easy, but the conclusion*, as will be seen, of 
small value. Tho fewer the matei ials, the smaller the 
likelihood of forms intermediate between any two, 
and — what does not appear being treated upon the old 
law-maxim as non-exlilent — species are readily enough 
ilcllucd. Where, however, specimens abound, as In 
tho case of tho oaks of Kurnpc, of the Orient, and of 
tho United State*, of which the specimens amounted 
to hundreds, collected at different ages, in varied local- 
ities, by botanists of all sorts of views and predilec- 
tions — hero alono were data lit to draw useful conclu- 
sions from. Here, as Do Candolle remarks, he had 
every advantage, being furnished with materials moro 
complcto than any one person could have procured 
from his own herborizations, more varied than if ho 
had observed a hundred times over the same forms in 
tho same district, and moro impartial than if they had 
nil been amassed by ono person with his own ideas or 
predispositions. So that vast herbaria, into which con- 
tributions from every source have Jlowcd for years, 
furnish the best possible data — at leant are fur better 
than any practicable amount of personal herbori/utioii 
—for tho comparative study of related forms occur- 
ring over wide tracts of territory. Hut as the materials 
increase, so do the difficulties, J'Vrms, which appeared 
totally distinct, approach or blend through Interme- 
diate gradations; characters, stable in a limited num- 
ber of instances or in a limited district, prove unstahlo 
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occasionally, or when observed over a wider area ; and 
the practical question if forced upon tbo investigator, 
"Wlint hero is probably fixed and specific, and what is 
variant^ pertaining to individual, variety, or race! 

In tho examination of theso rich materials, certain 
characters were found to vary upon tho same branch, 
or upon the samo tree, sometimes according to age or 
development, sometimes irrespective of such relations ' 
or of any asHlgnablo rcasoni, (Such characters, of 
course, aro not upeelfle, ulthough many of them are 
such as would have been expected to bo constant in 
tho name species, and aro such as generally enter into 
speciile definitions. Variations of this sort, Do Can- 
dollo, with his usual painstaking, cl abides and tabu* 
lutes, and even expresses numerically their frequency 
in certain species. Tho results are brought well to 
view in a systematic enumeration ; 

1. Of characters which frequently vary upon the 
same branch : over a dozen such aro mentioned. . 

2. Of thoso which sometimes vary upon the same 
branch : a smaller number of these are mentioned. 

3. Thoso so rare that they might be called won* 
strosHic*. 

Then ho enumerates characters, ten in number, 
which ho has never found to vary on tho same branch, 
and which, therefore, may better claim to be employed 
as specific. Hut, as among them ho includes the dura* 
tion of tho leaves, tho size of tho cupulo, and tho form 
and sl/.o of its scales, which aro by no mean* quite unU 
form In different trees of tho samo species, oven theso 
characters must bo taken with allowance. In fact, hav-' 
ing first brought together, as groups of the lowest 
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order, those forms which varied upon tho same stock, 
ho next had to combine similarly various forms which, 
though not found afwociatcd upon the wimo branch, 
wo 10 thoroughly hlftiriod by liitcniiudlulo degree* I 

•'Tho low or group* (varieties or race*) being tint* cotiMl* 
tuted, I have given the rank ot$peele* to tho group* next abovo 
these, which ctitlor In other respect*, I, i\, either In characters 
which were not found united upon certain Individual*, or In 
thoso which do not nhow transition* from one Individual to an- 
other. For tho oak* of region* Hutllcicntly known, tho speck* 
thus formod rest upon satisfactory bases, of which tho proof can 
bo furnished. It is quite, otherwise with those which uro repre- 
sented in our herbaria by single or few specimen*. These nro 
proritional tpecin — species which may hereafter full to the rank 
of simplo varieties 1 have not been Inclined to prejudge such 
questions ; indeed, In this regard, I run not disposed to follow 
those authors whoso tendency is, as they say, to reunito specie*. 
I never reunito them without proof in each particular case; 
whilo tho botanists to whom I refer do so on tho ground of 
analogous variations or transitions occurring In tho same genus 
or in tho samo family. For cxamplo resting on tho fact that 
Qucreu$ Ilex, Q. cocc\fcra } Q. acutifoli<t % etc., havo tho leaves 
sometimes cntiro and sometimes toothed upon the samo branch, 
or present transitions from one tree to another, I might readily 
havo united my Q. Tlopuxahucnih to Q. Surtorii of Mehmann, 
slnco these two differ only in tlieir cntiro or their toothed leaves. 
From tho fact that tho length of tho peduncle varies In Q, /»'<»• 
bur and many other oaks, 1 might havo combined Q. Scemaunll 
Licbra. with Q. talic {folia Nee. 1 havo not admitted theso In* 
duet ions, but havo demanded visiblo proof In each particular 
case. Many species are thus left as provisional ; but, In proceed- 
ing thus, tho progress of tho scienco will bo more regular, and 
tho synonymy less dependent upon the caprico or tho theoretical 
opinions of each author." 

This is safo and to a certain degrco judicious, no 
doubt, as respects published species. Onco admitted, 
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thoy may stand until they arc put down by evidence, 
diroet or circumstantial. Doubtless a spocica may 
rightfully Imi condemned on good circuniHtantlal ©vl- 
doneo. J tut what cotif*o doc* Do Gandollo ptjruuo In 
tliu cuh« -of everyday oeeummeq to most working 
botanlM*, having to oliilMirato collections from coun« 
trie* not ho well explored ns Kuropo— when tho forms 
in qtiehtion, or one of tho two, nro an yet unnamed} 
Doc* ho introduce an a now Kpeelcs every form which 
ho cannot connect hy ocular proof with a near relative, 
from which it differ* only in particulars which he aces 
aro inconstant in better known species of' the same 
group? Wo Biippoae not Hut, if ho doea, little ira- 
provement for tho future upon tho stato of thiriga 
revealed in tho following quotation can bo expected ; 

"In tho actual state of our. knowledge, after having seen 
nearly all tho original specimen*, and in some species as many 
as two hundred representatives from different localities, I esti- 
mate that, out of tho threo hundred species of Cupuli/crm 
which will ho enumerated in tho Prodromus, two-thirds at least 
are prothionnl species. In general, when we consider what a 
multitude of species wero described from a single specimen, or 
from tho forms of a singlo locality, of a singlo country, or are 
badly dcHcrihed, it is diilicult to believe that above one-third of 
the actual species in botanical works will remain unchanged/ 1 

Such being tho results of tho want of adequate 
knowledge, how is it likely to bo when our knowledge 
U largely increased ) Tho judgment of so practised a 
botanist as Do Cnndollo is important in this regard, 
and it accords with that of other botanists of equal 
experience. 

" They aro mistaken," ho pointedly asserts, " who 
repeat tliat tho greater part of our species are clearly 
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limited, and that the doubtful species oro in a feeble 
minority. This seemed to bo true, so long as a genus 
was imperfectly known, mid its species wero founded 
upon few specimen*, that is to wiy, were provisional. 
Just as we come to know them better, intermediate 
forms How in, and doubts as to specific limits aug- 
ment," 

Do Candolle insists, indeed, in this connection, that 
the higher the rank of the group*, the more definite 
their limitation, or, in other terms, the fewer the am- 
biguous or doubtful forms; that genera are more 
strictly limited than species, tribes than genera, orders 
than tribes, etc. "We are not convinced of thin. Often 
'where it has appeared to be so, advancing discovery 
has brought intermediate forms to light, perplexing to 
the systematic. i% They arc mistaken/' we think more 
than one systematic botanist will say," who repeat that 
the greater part of our natural orders and tribe* are 
absolutely limited," however we may agree that we 
'will limit them. Provisional genera we suppose aro 
proportionally hardly less common than provisional 
species; and hundreds of genera aro kept up on con- 
siderations of general propriety of general conven- 
ience, although well known to shade oil into adjacent 
ones by complete gradations. Somewhat of this greater 
iixity of higher groups, therefore, is rather apparent 
than real. On the other hand, that varieties should 
bo less definite than species, follows from the very 
term 8 employed. They aro ranked as varieties, rather 
than species, just beeauso of their less deliniteness. 

Singular as it may appear, we have heard it denied 
that spontaneous varieties occur* l)e Candolle makes 
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tlio important announcement that, in tlio oak genua, 
the bent known specie* are just thoso which present the 
greatest numW of spontaneous varieties and sub-varl* 
otlus. The maximum is found In Q. Jtobui, with 
twenty-eight varieties, all si>ontancou*. Of Q. Lu*i* 
tunica eleven varieties are enumerated, of Q. (falli* 
prino* teii 9 -of Q. cocci/era eight, etc. And he sig- 
nificantly adds that "these very species which offer 
such numerous modifications aro themselves ordinarily 
surrounded by other forma, provisionally called spe- 
cies, hecauso of the absence of known transitions or 
variations, but to which some of these will probably 
have to bo joined hereafter, " Tho inference is natu- 
ral, if not inevitable, tlmt tho difference between snch 
species and such varieties is only ono of degree, either 
as to amount of divergence, or of hereditary fixity, or 
as to tlio frequency or rarity at tho present time of 
intermediate forms. 

Thin brings us to tho second section of Do Can- 
dollu's article, in which he passes on, from the obser- 
vation of tho present forms and affinities of cupulifcr- 
ous plant*, to tho consideration of their probable his- 
tory and origin, Suffice it to say, that he frankly ac- 
cepts tho inferences derived from tho whole course 
of observation, and contemplates a probable historical 
connection between congeneric species. lie accepts 
and, by various considerations drawn from the geo- 
graphical distribution of European Citj>ul!fer& r forti- 
fies tho conclusion — long ago arrived at by Edward 
Forbes — that tho present species, and even some of 
their varieties, date back to about the close of the Ter- 
tiary epoch, since which timo they have been subject 
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to frequent and great changes of habitation or limita- 
tion, but without appreciable change of specific form 
or character ; that is, without prof ounder changes than 
those within which a species at tho present tiino is 
known to vary. Moreover, ho is careful to state that 
ho is far from concluding that the time of the appear- 
ance of a species in Europe at all indicates tho time of 
its origin. Looking back still further into the Tertiary 
epoch, of which the vegetable remains indicate many 
• analogous, but few, if any, identical form*, he con- 
cludes, with Ilecr and others, that specific changes of 
form, as well as changes of station, arc to he presumed ; 
and, finally, that " tho theory of a succession of forms 
through the deviation of anterior forms is tho mo*t 
natural hypothesis, and tho most accordant with tho 
known facts in palaeontology, geographical botany and 
zoology, of anatomical structure and clarification: 
but direct proof of it is wanting, and moreover, it 
true, it must have taken place very hlowly ; so slowly, 
indeed, that its effects are discernible only after a lapro 
of timo far longer than our historic epoch." 

In contemplating tho present state of the species 
of Cujniliferco in' Europe, Do Candollo comes to tho 
conclusion that, while tho beech is increasing, and ex- 
tending its limits southward and westward (at the ex- 
pense of Contjene and birches), tho common oak, to 
gome extent, and the Turkey oak decidedly, are di- 
minishing and retreating, and this wholly irrespective 
of man's agency. This is inferred of the Turkey oak 
from the great gaps found in its present geographical 
area, which are otherwise inexplicable, and which ho 
regards as plain indications of a partial extinction. 
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Community of descent of all tlio individuals of species 
Is of course implied in these and all similar reasonings. 

An obvious result of such partial extinction is 
clearly enough brought to view. The European oaks 
(liko the American species) greatly tend to vary; 
that is, they manifest an activo disposition to produce 
new forms. Every form tends to become hereditary, 
and so to pass from tho stato of mere variation to that 
of race ; and of these competing incipient races some 
only will survive. Qucrcu$ liobur oilers a familiar 
illustration of the manner in which one form may in 
the courso of time become separated into two or more 
distinct once. 

To Liumcus this common oak of Europe was all of 
ono species. But of late years the greater number 
of European botanies liavo regarded it as including 
threo species, Q. pedunculate, Q. $cmVJ?ora 9 and Q* 
jmhescens. Do Ca ml olio looks with sat ^faction to the 
independent conclusion which he reached from a long 
and patient study of tho forms (and which /Webb, Gay, 
Ik'iitham, and others, had equally reached), that the 
view of Linnaeus was correct, inasmuch as it goes to 
show that tho idea and tlic practical application of the 
term fijtecicshavQ remained unchanged during the cen- 
tury which has elapsed since the publication of the " Spe- 
cies Plantariiiii. " .Hut, tho idea remaining unchanged, 
the facts might appear under a different aspect, and the 
conclusion bo different, under a slight and very sup* 
posablo change of circumstances. Of the twenty-eight 
spontaneous varieties of Q.Iiobur, which Do Candolle 
recognizes, all but six, he remarks, fall naturally under 
tho three sub-species, pedunculate) tcssilijtora, and 
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pubescent, and aro tlieroforo formt grouped around 
thesoas centres; and, moreover, tho few connecting 
forms are by no means tiio most common. "Were 
tlicso to die out, it is clear that tlio threo forms which 
huvo already been so frequently taken for species 
would bo what the group of four or live provisionally 
admitted species which closely surround Q. liohur 
now are. Tlio best example of such a cane, as having 
in all probability occurred through geographical segre- 
gation and partial extinction, is that of tho cedar, thus 
separated into the Deodar, tho Lebanon, and tlio At- 
lantic cedars — a caso admirably Worked out by Dr. 
Hooker two. or threo years ago. 1 

A special advantage of tho Cupulifcrw for deter- 
mining tho probable antiquity of existing species in 
Europe, Do Candollo finds in tho nt/.o and character of 
their fruits. However it may bo with other plants 
(and ho comes to tho conclusion generally thatmarino 
currents and all other means of distant transport havo 
played only a very small part in tho actual dispersion 
of species), tho transport of acorns and chestnuts by 
natural causes across an arm of the sea in a condition 
to germinate, and much more the spontaneous entail 
lishment of a forest of oaks or chestnuts in this way, 
])o Candollo conceives to bo fairly impossible in itself, 
and contrary to all experience. From such con hide ra- 
tions, i. c., from tho actual dispersion of tho existing 
species (with occasional aid from post-tertiary deposits), 
it is thought to bo shown that .tho principal (Utjndi- 
f envoi the Old World attained their actual extension 

1 Xatural Hhtory UcvU* } January, I SO J, 
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boforo tlio present separation of Sicily, Sardinia and 
Corsica, and of Britain, from tlio European Continent 
This view once adopted, and this course once 
ontered upon, baa to be pursued farther. Quereu* 
Jtulur of Kuropo with its bevy of admitted deriva- 
tive*, and its attending species only provisionally ad- 
mitted to that rank, is very closely related to certain 
species of Eastern Asia, and of Oregon and California 
— so closely that "a view of the specimens by no 
means forbids the idea that they have all originated 
from Q. Jiobur, or have originated, with tho latter, 
from ono or more preceding forms so like the present 
ones that a naturalist could hardly know whether to 
call them secies or varieties.' 9 Moreover, theft) are 
fossil leaves from diluvian deposits in Italy, figured by 
Gaudiu, which nro hardly distinguishable from those 
of Q. Itolur on tho one band, and from those of Q. 
JJoufjhmiy etc., of California, on tho other. No such 
leaves arc found in any tertiary deposit in Europe ; 
but such are found of that age, it appears, in North* 
west America, whero their remote descendants still 
flourish, Ho that the probable genealogy of Q. Jiobur f 
traceable in Kuropo up to tho commencement of tho 
present epoch, looks eastward and far into tho past on 
far-distant shores, 

Qucrcua lkx % tho evergreen oak of Southern, Europo 
and Northern Africa, reveals a similar archfeology; 
but its presence in Algeria leads Do Caridollo to regard 
it as a much moro ancient denizen of Europo than Q. 
Jitibur; and a Tertiary oak, Q. ilicohfai % from a very 
old Mioceuo bed in Switzerland, is thought to bo one 
j of its ancestral forms. This high antiquity oneo 

V 
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established, it follows almost of courso that tho very 
nearly-related species in Central Asia, in Japan, in 
California, and even our own live-oak with its Mexican 
relatives, may probably enough bo regartled as early 
olTshoots from tho same stock with Q. Jhx. 

In brief— not to continue theso abstracts and ro» 
marks, and without reference to Darwin's particular 
theory (which Do Candollo at the close very fairly con* 
siders)— if existing species, or many of them, are as 
ancient as they are now generally thought to be, and 
were subject to tho physical and geographical changes 
(among them tho coming and the going of the glacial 
epoch) which this antiquity implies; if in former 
times they were as liable to variation as they now are; 
ami if the individuals of tho same species may claim a 
common local origin, then we cannot wonder that " tho 
theory of a sueeehMon of forms by deviations of ante- 
rior forms" should be regartled as "the most natural 
hypothesis," nor at the general, advance made toward 
its acceptance. 

Tho question being, not, how plants and animals 
originated, but, how came tho exiting animals and 
plant* to bo just where they are and what they are, 
It is plain that naturalists Interested In such Impilrles 
are mostly looking for tho answer In one direction. 
The general drift of opinion, or at least of expectation, 
is exemplified by this essay of Do Candollo ; and tho 
set and force of tho current are seen by noticing how 
it carries along naturalists of widely different views 
and prepossessions — some faster and farther than otle 
crs— but all in one way. The tendency is, we may say, 
to extend tho law of continuity, or something analo* 
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gout to it, from inorganlo to organic Nature, and ia 
tho latter to connect tho present with the past in some 
sort of material connection. The generalization may 
Indeed bo expressed so as not to assert that tho con- 
nection Is genetic, as in Mr* Wallace's formula : "Ev- 
ery species has como into existence coincident both in 
tiiuo and spaeo with preexisting closely-allied species." 
Edward Forties, who may bo called, tho originator of 
this whole line of inquiry, long ago expressed a simi- 
lar view, Dili the only material sequence* wo know, 
or can clearly conceive, in plant* and animals, is that 
from parent to progeny ; and, as DoCandolle implies, 
tho origin of species and that of races can hardly bo 
much unlike, nor governed by other than tho samo 
lawn, whatever theso may he, 

Tho progress of opinion upon this subject in ono 
generation is not badly represented by that of DoCan- 
dolle hitnHolf, who is by no means prono to adopt new 
viows without much consideration. In an elementary 
treatise published iu tho year 1835, ho adopted and, if 
we rightly remember, vigorously maintained, Schouw\§ 
Men of the double or multiple origin of species, at 
leant of some species ~ a view which has been cnrrlod 
out to lis ultimate development only perhaps by Aga*- 
si/, In the denial of any necessary genetic connection 
among the individuals of tho same species, or of any 
original localization moro restricted than tho area now 
occupied by the species. Hut in 1855, in his " Geogra- 
phic Itotanhjuc," the multiple hypothesis, although in 
principle not abandoned, loses its point, in view of the 
probable high antiquity of existing species, Tho Act- 
ual vegetation of tho world being now regarded as a 
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continuation, through numerous geological, goographU 
cal, and nioro recently historical changes, of anterior 
vegetations, tho Actual distribution of plant* U seen to 
be a consequence of preceding conditions ; and geologi- 
cal considerations, and these alone, may bo expected 
to explain all tho facts — many of them so curious and 
extraordinary— -of the actual geographical distribution 
of tho species. In the present essay 9 not only tho dis- 
tribution but the origin of congeneric ftjiecies is re- 
garded as something derivative ; whether derived by 
alow and very gradual changes in tho courso of ages, 
according to Darwin, or by a Midden, inexplicable 
chango of their tertiary ancestors, as conceived by 
lleer, l)e Candollo hazards no opinion. It may, how- 
ever, be inferred that he looks upon " natural select ion M 
as a real, but insuflicient cause ; while some curious 
remarks upon the number of monstrosities annually 
produced, and tho po^ibility of their enduring, may 
be regarded as favorable to 1 leer's \iew. 

As an index \o tho progress of opinion in the di- 
rection referred to, it will be interesting to com pa ro 
Kir Charles Ly ell's well-known chapters of twenty or 
thirty years ago, In which tho permanence of species 
was ably maintained, with his treatment of the same 
subject in a work just issued in England, which, how* 
ever, has not yet reached us.' 

A belief of tho derivation of species may bo main- 
tained along with a conviction of great persistence of 
Fpecitic characters. This is tho idea of tho excellent 
(Swiss vegetable p:;heontologist, lleer, who Imagines 
a sudden change of spec! lie type at certain periods, 
and perhaps is that of 1'ictct. Falconer adheres to 
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somowhat similar views In hi* claborato paper on 
elephants, living and fossil, in the Natural lltttory 
ltcvlcvo for January last. Noting that " there is clear 
evidence of the truo mammoth having existed in 
America long after tho period of tlto northern drift, 
when the surface of tho country had settled down 
into its present form, and also in Europe so late as to 
have heeu a contemporary of tho h\A\ elk, and on tho 
. other hand that it existed in Kngland so far hack as 
before the deposition of the bowlder clay ; also that four 
j § well-defined species of fossil elephant are known to 

have existed in Europe; that " a vast number of the 
remains of three of these species have been fcxhumed 
over a largo area in Europe ; and, even in the geo- 
logical sense, an enormous interval of time has elapsed 
between tho formation of the most ancient and the 
most recent of tlioo deposits, quite sufllcicnt to test 
tho persihteuco of spceille characters in nu elephant," 
ho presents tho question, "Do, then, the success! vo 
elephants occurring in thoo stmta show any signs 
of a passage from the older form into tho newer? " 

To which tho -reply is: "If there is ono fact which 
is Improved on tho conviction of tho observer with 
more force than any other, it is the persistence and 
uniformity of the characters of the molar teeth in tho 
earliest known mammoth and his most modern suc- 
cessor, • • • Assuming the observation to bo correct, 
what strong proof docs it not afford of tho persistence 
and coiistauey, throughout vast interval* of time, of 
tho distinctive characters of those organs which are 
most concerned in tho existence and habits of the 
fpecicst If wo cast a glance back on tho long vista 
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of physical changes which our planot has undorgoue 
since tho Neozoic epoch, wo can nowhere detect signs 
of a revolution more sudden and pronounced, or moro 
important in its result*, than the intercalation and 
sudden disappearance of the glacial period. Yet tho 
'dicyclothcriau' mammoth lived before it, and passed 
through tho ordeal of all the hard extremities it in- 
volved, bearing his organs of locomotion and digestion 
all but unchanged. Taking the group of four Kuro- 
pean fossil species above enumerated, do they show' 
any signs in tho successive deposits of a tradition 
from tlio one form into tlie other! Jloro again tho 
result of my observation, in ho far as it has extended 
over the European area, is, that the Kpcrilic characters 
of the molars are constant in each, within a moderate 
range of variation, and that wo nowhere meet with 
intermediate forms." . . . . Dr. Falconer continues 
(page SO) : 

44 Tho Inference* which I draw from thoso fact* nro not 
opposed to ono of tho loading proposition* of Darwin'* theory* 
With 'him, I hnvo no faith in tho opinion that tho mammoth 
and other extinct elephants made their appearance suddenly, 
after tho typo in which their fossil remain* are presented to us, 
Tho most ratiomd view, seems to be, that they nro In Homo tdiapo 
tho uiodillod descendants of curlier progenitor*. Hut if tho 
asserted facts bo correct, thoy seem clearly to indicate that tho 
older elephants of Kuropc, such as 12. meridional in and /:' anti- 
quum were not tho stocks from which tho later Aperies, A' j»rimi" 
genius ami K *\fricnnu$ sprung, and that wo must look else- 
whero for their origin. The nearest nflinity, and that a very 
closo one, of tho European J?, meridional is is with tho Miocono 
JS. planifrons of India; and of 2?. priinfrjcnius, with tho exist- 
ing India species. 

41 Another reflection is equally strong in my mind— that tho 



SPECIES AS TO VARIATION, ETC. 105 

moans which hare boon adduced to explain the origin of tha 
epoclosby * natural aeloetlon,' or a proccsi of variation from 
oitornal Influence*, aro Inadequate to account for the phonom* 
ona. The law of |»hjrllotail», which governs the evolution of 
leavei around tho axis of a plant, U at nearly constant in ite 
Dianlfostatiun as any of tho physical laws connected with tha 
material world. Each instance, however different from an- 
other, can he shown to he a term of some series of continued 
fractions. When this is coupled with the geometrical Jaw gov- 
erning tho evolution of form, so manifest in some departments 
of tho animal kinplom, c. g. f the spiral shells of the Mollusca, 
it is diHIcult to believe that there is not, in Nature, a deeper- 
seated and innato |»rinrlple, to the operation of which, natural 
selection U merely an adjunct. The whole range of the Mam- 
liiiilia, foNilt and recent, cannot furiiUh a species which has had 
a wider geographical dUtribiitlon, and panned through a longer 
term of time, and through moro extreme changes of climatul 
condition**, than the mammoth. If species are so unstable, and 
so susceptiblo of mutation through such influence*, why does 
that extinct form stund out so signally a monument of stability ff 
I!y his admirable researches and earnest writing*, Darwin ha% 
beyond all his contemporaries, given an hnpul*o to tho philo- 
sophical InvcHtigation of tho moat backward and obscure branch 
of tho biological sciences of his day ; ho has laid tho founda- 
tions of a great edifice; but he need not be surprised if, in the 
progress of erection, the superstructure is altered by his success- 
ors, liko tho Duomo of Milan from the liomun to a different 
stylo of architecture." 

Entertaining ourselves the opinion that something 
moro than natural selection is requisite to account for 
tho orderly production and succession of species, we 
oiler two incidental remarks upon tho above extract. 

1. Wo find in it — in tho phrase " natural selec- 
tion, or a process of variation from external influ- 
ences " — an example of tho very common confusion 
of two distinct things, viz., variation and natural 
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selection. Tho former has never yet been shown to 
have its cause in " external influences," nor to occur 
at random. As wo liavo elsewhere insisted, if not 
inexplicable, it has never been explained ; all wo can 
yet say in, that plants and animals are prone to vary, 
and that some conditions favor variation. . lVrhups in 
this ]>r. Falconer may yet find what ho seel**: for 
44 it is dillicult to believe that them is not in [it*] na- 
ture a deeper-heated and innate principle, to tho opera- 
tion of which natural selection is merely an adjunct." 
The latter, which is the enwmUe of tho external in- 
fluences, including the competition of the individuals 
themselves, picks out certain variations as they arise, 
but in no proper sense can ho said to originate them. 
2. Although we arc not quito sure how Dr. 
Falconer intends to apply the law of phyllotaxis to 
illustrate his idea, we fancy that a pertinent illustra- 
tion may bo drawn from it, in this way. There aro 
two ttpeciea of phyllotaxis, perfectly distinct, and, wo 
suppose, not mathematically reducible tho one to tho 
other, viz. : (1.) That of alternate leaves, with it* varie- 
ties; and (2.) That of verticillato leaven, of which op- 
posite leaves present the simplest caso. That, although 
generally constant, a change from one variety of alter- 
nate phyllotaxis to another should occur on tho samo 
axis, or on successive axes, is not surprising, tho dif- 
ferent sorts being terms of a regular series— although, 
indeed, we have not the least idea as to how the chango 
from the one to the other comes to pass. But it is 
interesting, and in this connection pcHiaps instructive, 
to remark that, while some dicotyledonous plants hold 
to tho verticillato, i. c., opposite-leaved phyllotaxis 
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throughout, a larger number— through tho operation 
of soino deep-seated and innate principle, which wo 
cannot fathom— change abruptly into tho other specie* 
at the second or third node, and change back again in 
tho flower, or else effect a synthesis of tho two species 
in a manner which is puzzling to understand. Hero 
is a change from one fixed law to another, as unite* 
countable, if not a* great, as from one specific form 
to another. 

An elaborate) paper on tho vegetation of the Ter- 
tiary period in tho southeast of France, by Count Gas- 
ton do Saporta, published in tho Annahtdes Science* 
Wat anile* in 1802, vol Xvi., pp. 309-314— which wo. 
have not spaeo to analyze — is worthy of attention from 
the general inquirer, on account of its analysis of tho 
Tertiary flora into its separate types, Cretaceous, Aus- 
tral, Tropical, and Boreal, each of which has its separate 
aud different history— and for the announcement that 
u tho fttdltiH) whieh, in tho idea of most geologists, 
intervened between the close of tho Cretaceous and 
tho beginning of the Tertiary, appears to have had no 
existence, bo far as concerns the vegetation ; that in 
general it was not by means of a total overthrow, fol- 
lowed by a complete new emission of species, that tho 
flora has been renewed at each suceessivo period ; and 
that while tho plants of Southern Europe inherited 
from tho Cretaceous period more or less rapidly dis- 
appeared, as also the austral forms, and later tho trop- 
ieul types (except tho laurel, the myrtle, and tlio 
Chtt»uiroj>8 hunuli*\ tho boreal types, coming later, 
survived all tho others, and now compose, cither in 
Europe, or in the north of Asia, or in North America, 
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tho basis of tlio actual arborescent vegetation. Espo- 
daily "a very considerable number of forms nearly 
identical with tertiary forms now exist in America, 
where they have found, more easily than in our [Eu- 
ropean] 8oil— less vast and less extended southward- 
refuge from ulterior revolutions." The extinction of 
species is attributed to two kinds of causes; tho ono 
material or physical, whether slow or rapid ; the other 
inherent in tho nature of organic beings, incessant, 
but slow, in a manner latent, but somehow assigning 
to the species-, as to tho individuals, a limited period 
of existence, and, in some equally mysterious but 
wholly natural way, connected with tho development 
of organic types: %i l\ytyj>e meaning a collection of 
vegetable forms constructed upon the same plan of 
organization, of which they rcprodueo tho essential 
lineaments with certain secondary modifications, and 
which appear to run back to a common point of de- 
parture." 

In this community of types, no less than in tho 
community of certain existing species, Saporta recog- 
nizes a prolonged material union between Xorth Amer- 
ica and Europe in former times. Most naturalists and 
geologists reason in tho same way — some moro cau* 
tiously than others — yet perhaps most of them seem 
not to perceive how far such inferences imply the doc- 
trine of the common origin of related species. 

For obvious reasons such doctrines are likely to 
find moro favor with botanists than with zoologist*. 
Hut with both tho advance in this direction is seen to 
have been rapid and great; yet to us not unexpected. 
*\Vc note, also, an evident disposition, notwithstanding 
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•omo endeavors to tlio contrary, to allow derivative 
hypotheses to stand or fall upon their own merit* — to 
have indeed upon philosophical grounds certain pro- 
gumption* iu their favor — and to be, perhaps, quite at 
capable of being turned to good account as to bad ac- 
count in natural theology. 1 

Among the leading naturalists, indeed, such views 
•—taken in the widest 6cnsc — have one and, so far as 
wo. are now aware, only one thoroughgoing and thor- 
oughly consistent opponent, viz., Mr* Agassiz, 

.Most naturalists take into their very conception 
of a species, explicitly or by implication, the notion of 
A material connection resulting from the descent of 
tho individuals composing it from a common stock, of 
local origin, Agassiz wholly eliminates community 
of descent from his idea of specie*, and even conceives 
a species to have been as numerous in individuals and 
ah wide-spread over space, or as segregated in discon- 
tinuous spaces, from tho first as at tho later period. 

Tho station which it inhabits, therefore, is with 

1 Wlmt tlio Rev. Principal Tulloch remark* in respect to the phi* 
lonophy of miracle* has a pertinent application here. We quote at 
second hand : 

"The stoutest advocate* of Interference can mean nothing mora 
than that tho Supreme Will ho* 00 moved the hidden springs of Nature 
that a new Ihsuo arltsci on given circumstance*. The ordinary Usuc la 
•tipplanted by a higher Imiic.' The essential facta before us arc a cer- 
tain Net of phenomena, and a Higher Will moving them. How moving 
them ? I* a question for human definition'; the answer to which doe* 
not and cannot affect tho divine meaning of the change. Yet whea 
we reflect that thin Higher Will U everywhere roaxon and wiMdom, It 
seems a junior as well n* a more comprehensive view to regard It m 
operating by subordination aud evolution! rather than by Interference 
or violation." 
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othor naturalUts in no wiso essential to tlio spoelcs, 
find may not have been the region of its origin. In 
Agassi 7/ s view tho habitat is supposed to mark tho 
origin! and to bo a part of tho character of tho species. 
Tho habitat is not merely tho placo where it 1*, but a 
part of what it is. 

Most -naturalists recognize varieties of specie**} 
And many, like Do Candollc, have como to conclude 
that varieties of tho highest grade, or race*, so far 
part uk o of the characteristics of species, and are so far 
governed by tho same lawn, that it Is often very dilll- 
cult to draw a clear ami certain distinction between 
the two. Agassiz will not allow that varieties or race* 
exist in Nature, apart from man's agency. 

Most naturalists believe that the origin of specie* is 
supernatural, their dispersion or particular geographi- 
cal area, natural, and their extinction, when they dis- 
appear, also tho result of physical causes. In the view 
of Agassiz, if rightly understood, all threo are equally 
independent of physical causo ami effect, are equally 
supernatural. 

In comparing preceding periods with the present 
nnd with each other, nio4 naturalists and paheoiitolo* 
gists now appear to recognize a certain number of 
species as having survived from one epoch to tho next, 
or even through more than one formation, especially 
from tho Tertiary into tho post-Tertiary period, and 
from that to tho present age. Agassi/, Is understood 
to believe In total extinctions and total new creations 
at each successivo epoch, and even to recognize no ex- 
isting species as over contemporary with extinct ones, 
except in tho caso of recent exterminations. 
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Thoso poculiar vlows, if sustained, will effectual]/ 
ditpoao of every fona of derivative hypothesis* 

Returning for a moment to* Do Candollo's article, 
wo aro disposed to notico his criticism of Linmeus's 
"definition M of the term tpecies (Philoaop/tia Botanu 
ea $ No. 157): "Specie* tot numeramu* quotdiversm 
formic in principle sunt creatm" — which he declares 
illogical, inapplicable, and the worst that has been pro* 
pounded. " Ho, to dctcrmino if a form is specific, it 
is necessary to go hack to its origin, which is impos- 
sible. A dcilnition by a character which can never 
be verified is no definition at all." 

Now, as Lintmms practically applied the idea of 
species with a sagacity which has never been surpassed, 
and rarely equaled, and indeed may be said to have 
fixed its received meaning in natural history, it may 
well be inferred that in the phrase above cited ho did 
not so much undertake to frame a logical definition^ 
as to set forth the idea which, in his opinion, lay at 
the foundation of species; on which basis A, L. 
JiiHhieu did construct a logical definition — ''Nunc 
rectlusdefinitur perennis iudividiiorum similium stu> 
cessio eontinuata gencratlono renascent iun. w The fun* 
dameutal idea of species, we would still maintain, is 
that of a chain of which genetically-connected individ- 
uals are the links. That, in the practical recognition 
of species, the essential characteristic has to be inferred^ 
Is no great objection— tlio general fact that like engen- 
ders lilio being an induction from a vast number of 
Instances, and tho only assumption being that of the 
uniformity of Nature. The idea of gravitation, that 
of tho atomic constitution of matter, and the like, 
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equally liavo to bo verified infcrcntlally. If wo •till 
hold to tho idea of Llnmvii*, find of A\gm\t % that ox- 
ibting" 8{>ocie« were created independently and ohhciw 
tially all at once at tho beginning of tho present em, 
wo could not better tho proportions of Linmuus and 
of Jnssicu. If, on tho other hand, tho Unto lint* como 
in which wo may accept, with Do Candollo, their huc* 
ccsmvo origination, at tho commencement of tho pres- 
ent era or before, and even by derivation from other 
form*, then tho " in jhuHcIjuo " of Unmeus will refer 
to that time, whenever it wan, and hi* proportion bo 
ns Hound and wise as ever. 

In his « Geographic Botanize " (ii., 1O08-1O77) Bo 
Candollo discusses this subject at length, and in tho 
same interest, Kemarking that of tho two great facts 
of specie*, viz., likcncns among the tntlivitfitah t and 
genealogical connection^ zoulogUtrt have generally pre- 
ferred tho latter, 1 while botanihtshavo been divided in 
opinion, ho pronounces tor tho former as tho cfkcii- 
tial thing, in the following argumentative statement : 

44 Qunnt i\ mol, j*nl M conduit, duns ma definition doPesproo, 
A tnctlro dt'cldctuont la ressvitiblanco au-deNstis do fffractercf da 
succession. Co u'oHt pns seulctncnt A causo don cli'coiistuuces 
propros au ri'gno vi'tfilnl, dotit jo tn'oeeupo oxelii»iv4»mcirt; co 
n'oat pus nun plus alln do sortlr ma dclliritlon des theories ut do 
larcndre lo plus pos*lblo utilo aux nuttmilihtos discriptturs it 
nomcnclutcurs, cVst aussl par un motif philosoplilquo. En toitto 
choso il faut allcr au fund des questions, quond on lo pout. Or, 
pourquol la reproduction cst-ello pOK*iblo, liabitutllo, fi'condo 
indefiuiuiont, eutro des elres organises quo nous dirous do la 

1 rsrtlculnrly citing Flourcns : •' La rcnnoniMnnro n Vnt qti*uuo con* 
dition 0cc<m«Uire; tm cotidlllon cMcittldla rst lailcstTtidsiircM co li'ssl 
pM I* rc'*«tuliUitcP f cVst la sii<*c<Mloti drs ItidlvMu*, qui fall IVspoco." 
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mftrao ospteot Paroo qtflls to roMorablont ot uolquotnont i 
oau*o do oel*. I«or»quo doui o*|>Acos no pouvont, 6a, o'U t'Aglt 
d'nnlmaux tiip^rliMirt, no pouvont ot no voulont to orator, o'oot 
qu'dlo* font trii dlffurcntut. 81 l'on obtient del crobomonti, 
e'oft quo leu litdivldtii tont analogue* $ si cci croUement* don* 
ncnt dot prod u Its ftooiidt, e'est quotes Individus 6taiont plus 
analogue*; •! cci pnxlulU oux-ni6moi tout fecondt, c'ott quo In 
roMoniblitiiro (tnlt plus Kfando ; o'lU «ont fvcond bubitucllcmcnt 
oi Indlflulmciit, c*oit ipio la roMcinblafico Intlrlouro ot cxtfrlvuro 
6talt trin ffnuuK Alml lo dcgr6 do ri'Moiiiblaiico oat lo fond } 
In reproduction on out noiilotnoiii la tiiftiilfrntatlou ot la moiuro,* 

ot II u»t Itiglqiio da plwor la cauio ati'dciiiui do I'offot*" 

» 

Wo nro not yet convinced. Wo still hold that 
genealogical connection, rather than mutual resem- 
blance, is tho fundamental thing — first on the grotind 
of fact, nnd then from tho philosophy of tho case. 
Practically, no botanist can say what amount of dis- 
similarity in compatible with unity of species ; in wild 
plants it it* sometimes very great, in cultivated races 
often enormous. ])c Candolle himself informs us that 
tho different variations which the same oak-trco ex* 
hibits are significant indications of a disposition to set 
up separate varieties, which becoming hereditary may 
constitute a race; lie evidently looks upou tho cxtrctno 
forms, Fay of Qwreut ]!tftur % as having thus origi- 
nated ; and on this ground, inferred from transitional 
forms, and not from their mutual resemblance, ho 
includes them hi that species. This will bo more 
apparent should tho discovery of transitions, which 
he leads us to expect, hereafter cause tho four provi- 
sional species which attend Q. JSobur to bo merged 
in that species. It may rightly bo replied that this 
conclusion would ho arrived at from tho likeness stop 
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by step in tho scries of forms; but the causo of tho 
likeness hero is obvious. And this brings lit our 
* mot!/ jrfulosojrfutjuc" 

Not to insist that tho likeness Is nftor nil tho vari- 
able, not tho constant, clement — to learn which la tho 
essential thing, resemblance among individuals or their 
genetic connection — wo have only to ask which can bo 
the cause of tho other. 

In hermaphrodite plants (the normal cane), and oven 
as the question is ingeniously put by Do Caudollo in 
the above extract, the former surely cannot bo the cau*c 
of the latter, though it may, in case of eroding, olTcr 
occasion. ]>ut, on tho ground of tho most funda- 
mental of all things in the constitution of plants and 
animals — the fact incapable of further analysis, that 
individuals reproduce their like, that characteristics 
are inheritable— the likeness is a direct natural con- 
sequence of the genetic succession ; "and it is logical 
to place the cause above tho effect." 

AVe aro equally disposed to combat a proposition 
of Do Candolle's about genera, elaborately argued in 
the "Geographio Uotaniquc," and incidentally reaf- 
firmed in his present article, viz., that genera are more 
natural than species, and moro correctly diMinguished 
l>y people in general, as is shown by vernacular names. 
l>ut we have no space left in which to present Homo 
evidence to tho contrary. 



v. 

•BQl'OU AXD ITS HISTORY ; TOE BELATIOHS OF XOHTH 
ANEBIGAV TO XOBTUEA6T ASIA2C AND TO TEBTUBT 
VEGETATION. 

(A PtnirRjfTiAi. Aiwnbm to 41m AumirAii JjAorunox rem m A»tjjk»> 

NEXT or tfCUUICI, AT 1>L'»IW^ ^t«f«tf<, 1*7*.) 

w 

The session being now happily inaugurated, your 
presiding officer of tho last year has only one duty to 
perform before he surrenders the chair to his success* 
on It* allowed to borrow a simile from tho language 
of my own profession, I might liken tho President of 
this Association to a biennial plant. Ho flourishes for 
tho year in which ho comes into existence, and per- 
forms his appropriate functions as presiding officer. 
When tho second year comes round, he is expected to 
blossom out in an address and disappear. Each presi- 
dent, as ho retires, is naturally expected to contribute 
something from his own investigations or his own 
lino of study, usually to discuss some particular scien- 
tific topic. 

Now, although I have cultivated the field of North 
American botany, with some assiduity, for more than 
forty yearn, have reviewed our vegetable hosts, and 
assigned to no small number of them their names and 
their placo in tho ranks, yet, so far as our own wide 
country is concerned, I have been to a great extent a 
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closet botanist Until this summer I had not soon the 
Mississippi, nor set foot upon a prairie. 

To gratify a natural interest, and to gain some 
title for addressing a body of practical naturalists and 
explorers, I havo made a pilgrimage aeross the conti- 
nent I havo sought and viewed in their native 
haunts many a plant and flower winch for mo had 
long bloomed unseen, or only in the hortu* siccus. I 
havo been able to see for myself what species and 
what forms constitute the main features of tho vege- 
tation of each successive region, and record — as tho 
vegetation unerringly does — the permanent character- 
istics of its climate. 

Passing on from the eastern district, marked by 
its equably distributed rainfall, and therefore natural- 
ly forest-clad, I havo seen the trees diminish in num- 
ber, give plaeo to wide prairies, restrict their growth 
to the borders of streams, and then disappear from tho 
boundless drier plains ; have seen grassy plains change 
into a brown and sere desert 1 — desert in tho common 
sense, but hardly anywhere hotauically so — havo seen 
a fair growth of coniferous trees adorning tho moro 
favored slopes of a mountain*rango high enough to 
compel summer showers; havo traversed that broad 
and bare clovatcd.. region shut off on both sides by 
high mountains from tho moisture supplied by either 
ocean, and longitudinally intersected by sierras which 
seemingly remain as naked as they wero born; and 
havo reached at length tho westward slopes of that 
high mountain-barrier which, refreshed by the Pacific, 
bears tho noble forests of the Sierra Nevada and tho 
Coast Ranges, and among them trees which aro tho 
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wondor of the world. As I stood in their shade, in 
tho groves of Mariposa and Calaveras, and again 
under tho canopy of the commoner redwood, raised 
on columns of such majestic height and ample girth, 
it occurred to mo that I .could not do. better than to 
sharo with you, upon this occasion, some of tho 
thoughts which possessed my mind. In their devel- 
opment they may, perhaps, lead us up to questions of 
considerable scientific interest 

1 shall not detain you with any remarks — which 
would now ho trite — upon tho fcizo or longevity of 
these far-famed Sequoia-trees, or of the sugar-pines, 
incense-cedar, and iirs associated with them, of which 
oven the prodigious bulk of the dominating Sequoia 
does not sensibly diminish the grandeur. Although 
no account and no photographic representation of 
cither species of the far-famed Sequoia-trees gives any 
adequate impression of their singular majesty — still 
less of their beauty — yet my interest in them did not 
culminate merely or mainly iu considerations of their 
size and ago. Other trees, in other parts of tho world, 
may claim to be .older. Certain Australian gum* 
trees (Kuealypti) are said to lie taller. Some, we aro 
told, rise so high that they might even cast a flicker of 
shadow upou tho summit of tho Pyramid of Cheops. 
Yet tho oldest of them doubtless grew from seed 
which was shed long after the names of tho pyramid* 
builders had been forgotten. So far as we can judgo 
from tho actual counting of the layers of several trees, 
no Sequoia now alive sensibly antedates tho Christian 
era. 

Nor was I much impressed with an attraction of 
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man's adding. That the moro rcmarkablo of theso 
trees should bear distinguishing appellations seems 
proper enough ; but tho tablets of personal names 
which are aflixed to many of them iu the most visited 
groves — as if tho memory of moro or less notablo 
pcoplo of our day might bo made enduring by tho 
juxtaposition — do suggest some incongruity. When 
we consider that a hand's breadth at tho circumfer- 
ence of any ono of tho venerable trunks so placarded 
has recorded in annual lines the lifetime of the indi- 
vidual thus associated with it, one may question 
whether tho next hand's breadth may not measure the 
fame of some of the names tints ticketed for adventi- 
tious immortality. Whether it be the man or tho tree 
that is honored in tho connection, probably either 
would live as long, in fact and in memory, without it. 

Ono notablo thing about the Sequoia-trees is their 
isolation. Host of tho trees associated with them aro 
of peculiar species, and somo of them aro nearly as 
local. Yet every pine, fir, and cypress of California 
is in some sort familiar, because it has near relatives 
in other parts of tho world, But the redwoods lmvo 
none. The redwood — including in that name tho two 
Bpecicsof " big-trees'' — belongs to tho general Cypress 
family, but is sui generis. Thus isolated systematical- 
ly, and extremely isolated -geographically, and so won- 
derful in size and port, they moro than other trees 
suggest questions. 

"Were they created thus local and lonely, denizens 
of California only ; one in limited numbers in a few 
choice spots on tho Sierra Nevada, tho other along the 
Coast Range from tho Bay of Monterey to tho f ron- 
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tiers of Oregon f Aro they veritable Melchizedeks, 
without pedigree or early relationship, and possibly 
fated to be without descent f 

Or aro they now coming upon the stage— «or rather 
wero they coming but for man's interference— to play 
a part in the future ? 

Or are they remnants, sole and scanty survivors of 
a race that lias played a grander part in the pasty but 
is now verging to extinction! Have they had a 
career, and can that career bo ascertained or surmised, 
so that we may at least guess whence they came, and 
how, and when ? 

Time was, and not long ago, when such questions 
as theso wero regarded as useless and vain— when stu- 
dents of natural history, unmindful of what the name 
denotes, were content with a knowledge of things as 
they now arc, but gave little heed as to how they came 
to bo so. Now such questions are held to bo legiti- 
mate, and perhaps not wholly unanswerable. It can- 
not now be said that these trees inhabit their present 
restricted areas simply because they are there placed 
in the climate and soil of all the world most congenial 
to them. These must indeed 1)0 congenial, or they 
would not survive, Hut when we see how the Aus- 
tralian Eucalyptus-trees thrive upon the Calif ornian 
coast, and how these very redwoods flourish upon 
another continent ; how the so-called wild-oat (A vena 
storili* of the Old World) has taken full possession of 
California; how that cattle and horses, introduced by 
the Spaniard, have spread as widely and made them- 
selves as much at home on the plains of La Plata as 
on those of Tartary ; and that the cardoon-thistl*- 
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seeds, and others they brought with thorn, havo mul- 
tiplied thero into numbers probably much exceeding 
those extant in their native lands ; indeed, when wo con- 
template our own race, and our particular stock, taking 
such recent but dominating possession of this Mow 
World; when we consider how the indigenous iloru 
of islands generally succumbs to the foreigners which 
come in the train of man ; and that most weeds (i, o., 
the prepotent plants in open soil) of all tcmpcnito 
climates are not "to the manner born," but are self- 
invited intruders— wo mu»t needs abandon the notion 
of any primordial and absolute adaptation of plants 
and animals to their habitats, which may stand in lieu 
of explanation, and so preclude our inquiring any 
further. Tho harmony of Nature and its admirablo 
perfection need not l>o regarded as inllexiblo and 
changeless. Nor need Nature be likened to a statue, 
or a cast in rigid bronze, but rather to an organism, 
with play and adaptability of parts, ami life and even 
soul informing the whole. Under the former view 
Nature would bo "tho faultless monster which tho 
world ne'er saw," but inscrutable as the Sphinx, whom 
it were vain, or worse, to question of tho whence and 
whither. Under the other, tho perfection of Nature, 
if relative, is multifarious and ever renewed; and 
much that is enigmatical now may find explanation in 
pome record of the past. 

That tho two species of redwood wo nro contem- 
plating originated as they are and whero they are, and 
for tho part they are now playing, is, to say tho least, 
not a scientific supposition, nor in any sense a probable 
one. Nor is it nioro likely that they are destined to 
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play a conspicuous part in tho future, or that they 
would have done so, even if the Indian's fires and the 
white man's axe had spared them. The redwood of 
the coast {Sequoia icmj>crvir€ni) had the stronger hold . 
upon existence 9 forming as it did large forests through- 
out n narrow belt about three hundred miles in length, 
and being so tenacious of life that every large stump 
uproots into a copse. Hut it docs not pass tho bay 
of Monterey, nor ci'ohm tho line of Oregon, although 
no grandly developed not far helow It. Tho more re- 
markable fiitjuoia y!ij<tntaU)i the Kicrra exist* in num- 
bers so limited that the neparate groves may Ik) reck- 
oned upon tho linger*, and tho trees of most of them 
have been counted, except near their southern limit, 
where they oro *aid to bo more copious. A species 
limited in individual* holds its existence by a precari- 
ous tenure ; and thin has a foothold only in a few fchel- 
tered Kpots, of a happy mean in temperature, and 
locally favored with moisture in summer. Even there, 
for somo reason or other, tho pines with which they 
ore associated (i'inus Lamhcrtiana and P. ponderosa), 
the (Irs (Abies griiudis and A. amabilis), and even tho 
IneciiHC-ccdar (Mboecdrus dccur.rcUH), po*»c»s a grent 
advantage, and, though they strive In vain to emulato 
their hI/.c, wholly overpower the 8c<jnoIas In numhoni, 
"To him that hath hhall bo given." Tho foreo of 
numbers eventually wins. At least in the commonly- 
vihited groves Sequoia gigantea is invested in its last 
stronghold* can neither ndvanco into more exposed 
positions above, nor fall back into drier and. barer 
ground below, nor hold its own in the long-run where 
it is, under present conditions ; and a little further 
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drying of tho climate, which must oneo haro boon 
much molstcr than now, would prcclpltato it* doom. 
Whatever tho Individual longevity, certain If not speedy 
is tho decline of a race in which a high death-rate af- 
flicts tho young. Seedlings of tho big tracts occur not 
rarely, indeed, but in meagre proportion to those of 
associated trees; and small indeed is the chance that 
any of these will attain to "the days of the years of 
their fathers." "Few and .evil" are the days of all 
tho forest likely to he, while man, both barbarian and 
civilized, torments them with lire*, fatal at onco to 
seedlings, and at length to the aged also. The forests 
of California, proud as the State may be of them, are 
already too scanty and insulllcient for her uhcs, Two 
lines, such as may bo drawn with one sweep of a brush 
over tho map, would cover them all. Tho coast red- 
wood — tho moHt important tree in California, although 
a million times more numerous than its relative of tho 
Biorni — is too good to live long. Such Is its value for 
lumber and its accessibility, that, judging the future 
by tho past, it is not likely, in its primeval growth, to 
outlast its rarer fellow-species. 

Happily man preserves and disseminates as well as 
destroys. The species will doubtless bo preserved to 
science, and for ornamental and other uses, in its own 
and other lands; and the more remarkable individuals 
of tho present day nro likely to bo sedulously eared 
for, all the more so as they become scarce. 

Our third question remains to be answered: llavo 
these famous Sequoias played in former times and ii]>- 
on a larger stage a moro imposing part, of which tho 
present is but the epilogue 1 We cannot gaze high up 
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the lingo and vonorablo trunks, which one erotics the 
continent to behold, without wishing that these patri- 
arch* of tho grove wore nblo 9 liko tho long-lived anto* 
(llluviuns of Scripture, to hand down to u*, through a 
few generation*, tho tradition* of centuries, and so tell 
us somewhat of the history of their race. Fifteen 
hundred annual layers hayo lieon counted, or satisfac- 
torily made out, upon ono or two fallen trunks. It is 
probable that clone to the heart of soino of tho living 
trees may be found the cirelo that records tho year of 
our Saviour's nativity. A few generations of such 
trees might carry tho history a long way back, Hut 
the ground they stand upon, and the marks of very 
recent geological chango and vicissitude in the region 
around, testify that not very many such generations 
can have flourished just there, at least in m\ unbroken 
series, When their site was covered by glaciers* theso 
Hffjuolas must have occupied other stations, if, as there 
is reason to believe, they then existed in tlio land. 

1 have said that tho redwoods have no near rela- 
tives in the country of their abode, and none Of their 
genus anywhere else. Perhaps something may be 
learned of their genealogy by inquiring of such rcla» 
tives as they havb. There are only two of any partic- 
ular nearness of kin ; and they are far away. Ono ie 
tho bald cypress, our Southern cypress, Taxodium f 
inhabiting tho swamps of the Atlantic const from 
Maryland to Texas, thenco oxtending — with, probably, 
a specilic difference— into Mexico. It is well known aa 
one of the largest trees of our Atlantic forest-district, 
ami, although itnover — except perhaps in Mexico, and 
in raro instances— attains tho portliness of its Western 
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relatives, yet it may equal them In longevity, TUo 
other relative is Glypto*trobui y fL sort of modified Tax* 
odium, being about as much like our bald cypress as 
one species of redwood is like tho other. 

Now, species of tho samo typo, especially when 
few, and tho typo peculiar, are, in a general way, asso« 
dated geographically, i. e., inhabit tho samo country, 
or (in a largo sense) tho saino region. When) it is not 
60, where near relatives arc separated, there is usually 
something to bo explained. Hero is an instance. 
Thcso four trees, solo representatives of their tribe, 
dwell almost in three separate quarters of the world: 
tho two redwoods in California, tho bald cypress in 
Atlantic North America, its near relative, Cilyptostro- 
bus, in China. 

It was not always so. In tho Tertiary period, tho 
geological botanists assure us, our own very Taxodimn 
or bald cypress, and a (Slyptostrobus, exceedingly liko 
the present Chinese tree, and more than one Sequoia, 
coexisted in a fourth quarter of tho globe, viz., in 
Europe! This brings up tho question, Is it possiblo 
to bridge over these four wide intervals of space and 
the much vaster interval of time, so as to bring theso 
extraordinarily separated relatives into connection? 
Tho evidence which may bo brought to bear upon this 
question is various and widely scattered. I bespeak 
your patience while I endeavor to bring together, in 
fin abstract, the most important points of it. 

Some interesting facts may come out by comparing 
generally tho botany of tho threo remoto regions, each 
of which is tho solo homo of one of theso genera, i. o. f 
Sequoia in ('uliforniaiTuxcKliutii in IhoAthiiiticViiitiil 
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Stetoi, 1 and Glyptostrobui in Chins, wlilch oompote 
the whole of the poculiar tribe under consideration. 

Note then, 11 rut, that there is another set of three 
or four peculiar trees, in this cane of tho yew family, 
which has junt tho saino peculiar distribution, and*, 
wh teh therefore) may havo the same explanation, what- 
ever that explanation lie. The genus Torreya, which 
commemorate* our botanical Nestor and a former 
president of thin Association, Dr. Torrcy, was founded 
upon a treo rather lately disco vered (that is, about 
thirty-llvo years ago) in Northern Florida, It is a 
noble, yowdiko tree, and very local, being, bo far as 
known, nearly confined to a few miles along the shores 
of a singlo river. It seems as if it had somehow been 
crowded down out of the Allcghaiiics into its present 
limited southern quarters; for in cultivation it evinces 
a northern hardiness. Now, another species of Torrcya 
is a characteristic treo of Japan ; and one very liko it, 
if not tho same, inhabits tho mountains of Northern 
China — belongs, therefore, to tho Eastern Asiatic tern- 
pcrato region, of which Nortltcrn China is a part, and 
Japan, as we shall sec, tho portion most interesting to 
us. There is only ono more species of Torrcya, and 
that is a companion of tho redwoods in California. It 
is tho treo locally known under the namo of tho Cali- 
fornia nutmeg. Hci'O are three or four near brethren, 
sj>ecies of tho samo genus, known nowhere else than in 
theso threo habitats. 

1 The phra*o "Atlantic United Rtatea" if hero uaed throughout to 
contradistinction to l'uciflo United Htatci : to tho former of courao 
long, botunli'ttll/ and Nongraphic-ally, tho valley of tho MUilttlppl. 
It* trlhtitnric* up to tho onutorn border of tho groat woodleaa plaint, 
which coimtltuto an Intermediate region. 
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Moreover, the Torreya of Florida is associated with 
a yew ; and the trees of this grove are tho only yew* 
trees of Eastern North America ; for the yow of our 
Northern woods is a decumbent shrub. A yew-tree, 
perhaps tho same, is found with Tnxodium in tho 
temperate parts of Mexico. Tho only other yews in 
America grow with tho redwoods and the other Tor- 
reya in California, and extend northward into Oro- 
gon. Yews are also associated with Torreya in Japan ; 
and they extend westward through Aluntchooriu and 
tho Himalayas to Western Europe, and even to tho 
Azores Island*, where occurs the common yew of tho 
Old World. 

So we have three groups of coniferous trees which 
agree in this peculiar geographical distribution, with, 
however, a notable extension of rango in tho cane of 
tho yew: 1. Tho redwoods, and their relatives, Tax- 
odium and Glyptostrobns, which differ so as to consti- 
tute a genus for each of the three regions ; 2. Tho Tor- 
reyas, more nearly akin, merely a different species in 
each region; 3. Tho yews, 6till more closely related 
whilb moro widely disseminated, of which it is yet 
uncertain whether they constitute seven, ilve, three, or 
•only one species. Opinions differ, and can hardly bo 
brought to any decisive test. However it be deter- 
mined, it may still be said that the extreme differences 
among tho yews do not surpass those of tho recognized 
variations of tho European yew, the cultivated races 
included. 

It appears to mo that these several instances all 
raise the very same question, only with different do* 
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grees of emphasis, and, if to bo explained at all, will 
have the fame kind of explanation. 

Continuing the comparison between the three re- 
gion* with which wo are concerned, wo note that each 
ban it* own species of pines, firs, larches, etc., and of 
a few deciduous-lea ved tfecs, such as oaks and maples; 
all of which have no peculiar significance for tho pres- 
ent purpose, because they aro of genera which are 
common all round the northern hemisphere. Leaving 
theso out of view, the noticeable point is that tho vego- , 
tation of California is most strikingly unlike that of 
the Atlantic United States. They possess some plants, 
and some peculiarly American plants, in common— 
euough to show, as I imagine, that tho difficulty waa 
not in tho getting from tho one district to the other, 
or into both from a common 6ource, but in abiding 
there. Tho primordially unbroken forest of Atlan- 
tic North America, nourished by rainfall distributed 
throughout the year, is widely separated from the west- 
ern region of sparse and discontinuous tree-belts of the 
samo latitude on tho western side of tho continent 
(where summer rain is wanting, or nearly so), by im- 
mense treeless plains and plateaux of more or less 
aridity, traversed by longitudinal mountain-ranges of 
a similar character. Their nearest approach is at tho 
north, in the latitudo of Lake Superior, where, on a 
more rainy line, trees of tho Atlantic forest and that 
of Orcgou may bo said to intermix. Tho change of 
species and of the aspect of vegetation in crossing, say 
on tho forty-seventh parallel, is slight in comparison 
with that on tho thirty-seventh or near it Confining 
our attention to tho lower latitudo, and under the 
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exceptions already specially noted, we may lay tlu&t 
almost every characteristic form in tlie vegetation of 
the Atlantic States is wanting in California, and tho 
characteristic plants and trees of California are want- 
ing here. 

California has no magnolia nor tulip trees, nor star- 
anise tree ; no so-called papaw (Asimina) ; no barberry 
of the common singlo-leavod sort; no Podophyllum or 
other of the peculiar associated genera; no uelumbo 
nor white water-lily ; no prickly x\A\ nor sumach ; no 
loblolly-bay nor Stuartia ; no basswood nor linden- 
trees; neither locust, honey-locust, coiTec-trecs (Gym- 
nocladus) nor yellow-wood (Cladrabtis) ; nothing an- 
swering to Hydrangea or witch-hazel, to gum-trees 
(Xyssa and Liquidambar), Viburmim or Dicrvilla ; it 
lias few asters and golden-rods; no lobelias; no huckle- 
berries and hardly any blueberries; no Kpigiea, charm 
of our earliest Kastcrn spring, temperiug an icy April 
wind with a delicious wild fragrance; no Kalinin nor 
Clethra, nor holly, nor persimmon ; no eatalpa-tree, nor 
trumpet-creeper (Tccoma) ; nothing answering to sas- 
safras, nor to benzoin-tree, nor to hickory; neither 
mulberry nor elm ; no beech, true chestnut, hornbeam, 
nor iron wood, nor a proper birch-tree; and tho enu- 
meration might bo continued very much further by 
naming herbaceous plants and others familiar only to 
, botanists. 

In their place California is filled with plants of 
other types — trees, shrubs, and herbs, of which I will 
only remark that* they are, with one or two exceptions, 
as different from the plants of tho Eastern Asiatic 
region with which wo are concerned (Japan, China, and 
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Mantcliooria), as they are from those of Atlantic North 
America. Their near relatives, when they have any 
in other lands, aro mostly southward, on the Mexican 
plateau, or many as far south as Chili. The same may 
bo said of the plants of the intervening great Plains, 
except that northward in the subsaline vegetation there 
are some close alliances with tho flora of the stcpjies 
of Siberia, And along the crests of high mountain- 
ranges the Arctic-Alpine flora has sent southward more 
or less numerous representatives through the whole 
length of tho country. 

If we now compare, as to their flora generally, the 
Atlantic United States with Japan, Mantcliooria, and . 
Northern China — i. e., Eastern North America with 
Eastern North Asia, half the earth's circumference 
apart— wo find an astonishing similarity. The larger 
part of the genera of our own region, which I have 
enumerated as wanting in California, aro present in 
Japan or Mantcliooria, along with many oilier peculiar 
plants, divided between the two. There are plants 
enough of tho one region which have no representa- 
tives in the other. There aro types which appear to 
have reached tho Atlantic States from tho south; and 
there is a larger infusion of subtropical Asiatic types 
into temperate China and Japan ; among these there 
is no relationship between tho two countries to speak 
of. There aro also, as I have already said, no small 
number of genera and some species which, being com* 
morn all round or partly round tho northern temperate 
rone, have no special sign iti can co because of their 
occurrence in these two antipodal floras, although they 
havo testimony to bear upon the general question of 
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geographical distribution. The point to be remarked 
is, that many, or even mo6t, of tho genera and species 
which are peculiar to North America as compared with 
Europe, and largely peculiar to Atlantic North Amer- 
ica as compared with the Californiun region, are also 
represented in Japan and Mantchooria, either by iden- 
tical or by closely-similar forms I The same rule holds 
on a more northward line, although not so strikingly • 
If we compare tho plants, say of New England and 
Pennsylvania (latitude 45°-47°), with those of Oregon, 
and then with those of Northeastern Asia, we shall find 
many of our own curiously re|>eatcd in the latter, 
while only a small number of them can be traml along 
the route even so far as tho western slope of tho Iloeky 
Mountains. And these repetitions of East American 
types in Japan and neighboring districts are in all de- 
grees of likeness. Sometimes. the one is umlUtingubh- 
able from the other; sometimes there is a difference of 
aspect, but hardly of tangible character; sometimes 
the two would be termed marked varieties if they grew 
naturally in the same forest or in the same region; 
sometimes they are what tho botanist calls representa- 
tive species, the one answering closely to. the other, 
but with some differences regarded as spccilic; some- 
times tho two are merely of the same genus, or not 
quite that, but of a single or very few species in each 
country; in which case the point which interests us 
is, that this peculiar limited typo should occur in two 
antipodal places, and nowhere else. 

It would bo tedious, and, except to botanists, ab« 
strusc, to enumerate instances; yet tho whole strength 
of tho case depends upon the number of such in* 
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stancos. I proposo therefore, if tho Association does 
rao tlie honor to print this discourse, to append in a 
noto a list of tho nioro remarkable ones. 1 But I would 
horo mention certain cases as specimens. 

Our Rhus Toxicodendron, or poison-ivy, is very 
exactly repeated in Japan, but is found in no other 
part of tho world, although a species much like it 
abounds in California. Our other poisonous Rhus (R. 
venenata), commonly called poison-dogwood, is in no 
way represented in Western America, but has so closo 
an analogue in Japan that the two were taken for the 
same by Thunberg and Linnams, who called them both 
It, voriiix. 

Our northern fox-grape, Vitis Labrusca, is wholly 
confined to tho Atlantic States, except that it reap* 
pears in Japan and that region.. 

The original Wistaria is a woody leguminous 
climber with showy blossoms, native to tho middlo 
Atlantic States ; the other species, which wo so much 
prize in cultivation, W. Sinensis, is from China, as its 
name denotes, or perhaps only from Japan, whore it is 
certainly indigenous. 

Our yellow-wood (Cladrastis) inhabits a very lim- 
ited district on the western slope of the Alleghaniea. 
Its only and very near relative, Maackia, is confined 
to Mantchooria. 

Tho Hydrangeas havo some species in our Alle* 
ghany region : all tho rest belong to tho Chino-Japan- 
cso region and its continuation westward. Tho same 
may bo said of Philadclphus, except that there are one 

1 Tho tubulated tint referred to wai printed m fta tppettilW to tb# 
official edition of this dUcourte, but if horo omitted. 
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or two mostly very similar species In California and 
Oregon, 

Our May-flower (Kpigsra) and our creeping snow- 
berry, otherwise peculiar to Atlantic North America, 
recur in Japan, 

Our blue cohonh (Caulophyllum) is confined to tlio 
woods of the Atlantic States, but has lately been dis- 
covered in Japan. A peculiar relative of it, Diphyl- 
Icia, confined to the 'higher Allcghanies, is also repented 
in Japan, with a Blight difference, ho that it may barely 
bo distinguished as another Hpeeiex, Another relative 
is our twin-leaf (Jefferson hi) of the Alleghany region 
alone: a second species has lately turned up in Alan* 
tehooria, A relative of this Is Podophyllum, our man- 
drake, a common Inhabitant, of the Atlunlhi United 
State*, but found nowhere -else. There is one other 
species of it, and that is in tho Himalayas, J I ere are 
four most peculiar genera of one family, en eh of a 
single species in* the Atlantic United State*, which aro 
duplicated on the other side of the world, either in 
identical or almost identical species, or in an analogous 
species, while nothing oImj of the kind Is known in any 
other part of the world. 

I ought not to omit ginseng, the root so prized by 
the Chinese, which they obtained from their northern 
provinces and Mantchooria, and which is now known 
to inhabit Corca and Northern Japan. Tho Jesuit 
Fathers identified the plant in Canada and tho Atlan- 
tic States, brought over tho Chinese name by which wo 
know it, and established the trade in it, which was for 
many years most profitable* Tho exportation of gin* 
scug to China probably has not yet entirely ceased. 
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Whether tho Asiatic and the Atlantic American gin- 
sengs are to bo regarded as of tho same spocies or not 
Is somewhat uncertain, but they are hardly, if at all, 
distinguishable. 

There isa shrub, Elliottla, which is so rare and local 
that It Im known only at two Nations on tho Savannah 
Kiver In (Jeorgia. It is of j>ccu1iar structure, and was 
without near relative until ono was lately discovered 
in Japan (Tripetaleio), so like it as hardly to bo dis- 
tliigiiislmhlo except by having tho parts of tho blossom 
in threes instead of fours— a dilTereiieo not uncommon 
In the samo genus, or even in tho same species. 

Hup]N»xu Klliotthi had happened to be collected only 
once, a good while ago, and all knowledge of tho lim- 
ited and olmcuro locality were lontj and meanwhile 
tho iJapimcro form cnino to bo known. Bueh a caso 
would he jHiralle) with an actual one. A specimen of 
a peculiar plant (Shortia galaeifolia) was detected in 
the herbarium of tho elder Michaux, who collected it 
(us his autograph ticket hIiow*) somewhere in tho high 
Alleghany Mountains, more than eighty years ago. 
No ono has seen tho living plant sinco or knows 
whero to liud it, if haply it still flourishes in somo 
secluded spot. At length it is found in Japan; and 
I had tho satihfaction of making tho identification. 1 
A relative is also known in Japan ; and a le«*s near ono 
has jtiht been detected in Thibet. 

Whether the Japanese and the Allcghanian plants 
are exactly tho samo or not, it needs complete speci- 
mens of the two to settle. So far as we know*, they 

*Jmrrta\ri Journal pf ftclmr^ 1807, p, 402.) "Proceeding* of 
American Auiilciiijr," vol. vlll., p. 244. 
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nro just nllko ; nn<1, oven If Bomo difference woro dis- 
cerned between tlicm, it would not appreciably idtor 
tho question as to how such a result eiiu.io to pa**. 
Each mid every one of tho analogous cases I have been 
detailing — and very many more could bo mentioned— 
raises the same question, and would bo satislled with 
tho same answer. 

These singular relations attracted my curioMity 
early in the eoui>u of my botanical *t miles, when com- 
paratively few of them were known, and my Morions 
attention in later years, when I had numerous and new 
Japanese plants to study in the collections made, by 
blesses. "Williams and .Morrow, during Commodore 
Perry's vi^it in IS.m'1, and especially, by Mr. Charles 
"Wright, of Commodore 1 lodgers'* expedition in 1*55. 
I then discussed this subject somewhat fully, and tabu- 
luted tho facts within mv reach. 1 

This was before lleer had developed the rich fonsil 
botany of the arctic zone, before the immense antiquity 
of existing species of plants was recognized, ami before 
tho publication of J>arwin's now famous volume on 
tho "Origin of Species" had introduced and familiar- 
ized the scicutillc world with those now current ideas 
respecting the history and vicissitudes of species with 
which I attempted to deal in a moderate and feeble 
way. 

My speculation was based upon the former glaeiu- 
tion of the northern temperate zone, and the iuferenco 
of a warmer period preceding and perhaps following* 
I coiiHhlerod that our own present vegetation, or its 
proximate ancestry, must havo occupied the arctic and 

1 " Memoirs of American Academy/* vol. vl. f pp. 377-1 GN (1850). 
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subarctic regions In pltoocno times, and that it bad 
boon gradually pushed ioutbward as tho tcmporoture 
loworod and tbo gl delation advanced, oven beyond ita 
present babitatioti ; that plants of tbo samo atoek and 
kindred, probably ranging round tbo arctio zone as the 
present arctic speclo* do, niado their forced migration 
southward ui>on widely different longitude*, and re- 
ceded more or less as tbo climate grew warmer; tbat 
tho general difference of eltmato whMi mnrkn tbo cant- 
em and the western side* of tbo continents — tbo ono 
extreme, tbo other mean — wag doubtless oven then 
i'Mtuhllphcdy mo tbat tbo samo species and tbo Aamo aorta 
of specie* would Ims likely to sccuro and retain foothold 
In the similar climates of Japan and tbo Atlantic 
United States, but not in Intermediate regions of 
diiTercnt distribution of beat and moisture; so tbat 
different species of tbo samo genus, as in Torrcya, or 
diiTercnt genera of tbo same group, as redwood, Taxo- 
dium, and tilyptohtrohus, or diiTercnt associations of 
forest •trees, might establish themselves each in tlio 
region best suited to tbo particular requirement*, 
while they would fail to do so in any other. Theao 
vicwfi Implied that the sources of our actual vegetation 
ami the explanation of these peculiarities wero to bo 
sought in, and presupposed, an ancestry In pliocono or 
earlier times, occupying tbo higher northern regions. 
And it was thought that tbo occurrence of peculiar 
North American genera in Europo in tbo Tertiary 
period (such as Taxodium, Oarya, Liquidambar, sasna- 
fras, Ncgundo, etc.) might be l»est explained on tho aa» 
sumption of early iuterchango and diffusion through 
North Ana, rather than by that of tho fabled Atlantis. 
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Tho hypothesis supposed a gradual modification of 
species in different directions under altering condition*, 
at least to tbo extent of producing varieties sub-spo- 
eics, and representative species, as they may bo various- 
ly regarded ; likewise the single and local origination 
of each type, which is now almost universally taken for 
granted. 

The remarkable facts in regard to tbo Eastern 
American and Asiatic lloras which these speculations 
were to explain have since increased in number, espe- 
cially through the admirable collections of Dr. Maxi- 
mowicz in Japan and adjacent countries, and tbo criti- 
cal comparisons he has made and is still engaged upon, 

I am bound to state that, in a recent general work 1 
l>y a distinguished European botanist, Prof. (Jrisebacb, 
of Gottingen, these facts have been emptied of all 
special significance, and tbo relation* between tho 
Japanese and tho Atlantic United States Horn declared 
to be no more intimate than might be expected from 
the situation, climate, and present opportunity of in- 
terchange. This extraordinary conclusion is reached 
by regarding an distinct species all the plants common 
to both countries between which any differences havo 
been discerned, although such differences would proba- 
bly count for little if the two inhabited the same conn- 
try, thus transferring many of my list of identical to 
that of representative species; and then by simply 
eliminating from consideration the whole army of rep- 
resentative specie*, i.e., all eases in which tho Jnp- 
nneso and the American plant are not exactly alike. 

1 " Dlo Vegetation ck»r Erdo nncti Hirer kUiiuitUclicn Aiiordi»ung f M 
1871. 
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At if » by pronouncing tho cabalistic word 9peeie$ $ the 
question were settled, or rather tho greater part of it 
remanded out of tho domain of science ; as if, while 
complete identity of forms implied community of ori- 
gin, anything short of it carried no presumption of 
the kind; so leaving all these singular duplicates to 
bo wondered at, indeed) but wholly beyond the reach 
of inquiry. 

Now, tho only known cau*o of such likeness is 
inheritance; and as all transmission of likeness 'i* 
with some dillcreneo in individuals, and as changed 
conditions have resulted, as is well known, in very 
couHidcr.ihlo differences, it seems to me that, if tho 
high antiquity of our actual vegetation could lie ren- 
dered probable, not to say certain, and tho former habi- 
tation of any of our species or of very near relatives 
of them in high northern regiouscould be ascertained, 
my whole case would be made out, Tho needful facts, 
of which I was ignorant when my c«ay was pub- 
li*hfd, have now been for some years mado known- 
thanks, mainly, to the researches of I leer upon amplo 
collodion* of arctic fossil plants. These are con- 
firmed and extended by new investigations, by Ilecr 
and Lcwpicrcux, tho results of which have been indi- 
cated to me by tho latter,' 

Tho Taxodium, which everywhere abounds in the 

1 Reference ahotild al«q ho made to tho cxtcn*lre rctenrche* of New. 
berry upon tho tertiary and crctaccoua Soma of the Wet tern United 
State*. Sre imperially Prof. Ncwberry'a paper In the Botton Jour* 
ltd/ of Natural JfUtory, vol. vll., No. 4, describing fo**\\ planta of Van* 
eotivcr'a Inland, etc.; Mi "Notea on the Later Extinct Floraa of 
North America/* etc., In •• AnnnU of the Lyceum of Kattrral Hlatory," 
vol. Ix. t April, 1808; •• Report on tho Crctaccoua and Tertiary Plants 
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mioceno fonnations in Europe, lias been specifically 
identified, first by Gieppcrt, then by Ilcor, with our 
common cypress of the Southern States. It lias been 
found fossil in Spitsbergen, Greenland, and Alaska— 
in the latter country along with the remains of anoth- 
er form, distinguishable, but very liko the common 
species; and this has been identified by LcHquereux 
iu the mioceno of the 1 Joels y Mountains. So thero 
is one species of tree which has come down essentially 
unchanged from tho Tertiary period, which for a long 
while inhabited both Europe and North America, and 
also, at some part of tho period, the region which geo- 
graphically connects tho two (once doubtless much 
11101x3 closely than now), but which has survived only 
in tho Atlantic-United States and Mexico. 

The same Sequoia which abounds iu tho same mio* 
ceno formations in Northern Europe has been abun- 
dantly found in those of Iceland, Spitsbergen, Green- 
land, Mackenzie llivcr, and Alaska. It is named & 
£ang$dorJii } but is pronounced to bo very much liko 
S. semjxrvirens, our living redwood of tho California!! 
coast, and to bo tho ancient representative of it. Fossil 
specimens of a similar, if not tho same,. Fpecics havo 
recently been detected in the ltocky Mountains by 
llaydcn, and determined by our eminent pahcontologi- 
cal botanist, Lescpiereux ; and ho assures mo that he has 

collected in RnvnoMs nnd Iluydon'a Ycllowstono fend MUnourl Explor* 
ins Expedition, 1859-1800/' puMuhed in 1869; and an IntcrcHlIitg 
artk'lo entitled "The. Ancient Lake* of Western Atnciica, their Do- 
posits and Drainage," published in The Anurican Xaturalitt, Junuary 9 
1871. 

Tho only document I was ahlo to commit wot Lescpicrcux** " Re- 
port on the Fossil Plants," in Ha) den's report of 1872. 
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tlio common redwood itself from Oregon in a depos- 
it of tertiary ago. Another Sequoia (S. StcrnUrgii), 
discovered in mioccno debits in Greenland, it pro- 
nounced to bo the representative of 8. giganUa, tlio 
big tree of tlio Californiun Sierra. If the Taxodium 
of the tertiary time in Europe and throughout the 
arctic region* \\ the ancestor of our present bald cy- 
press — which in assumed in regarding them as specifi- 
cally identical— then I think we may, with our present 
light,. fairly n^uino that the two redwoods of Califor* 
iiia are the direct or collateral descendants of the two 
ancient species which so closely resemble them. 

The forests of tlio arctic zone in tertiary times 
contained at least three other species of Sequoia, as 
determined by their remains, one of which, from 
Spitsbergen, also much resembles the common red- 
wood of California. Another, "which appears to 
havo been the commonest coniferous tree on Disco," 
was common in Knglaud and some other parts of £u« 
rope. So the Sequoias, now remarkable for their re- 
stricted station and numbers, as well as for their ex- 
traordinary size, are of an ancient stock ; their ances- 
tors and kindred formed a largo part of the forests 
which flourished throughout the polar regions, now 
desolate and ice-clad, and which extended into low 
latitudes in Europe. On this continent one species, 
at least, had reached to the vicinity of its present 
habitat before the glaeiation of the region. Among 
the fossil specimens already found in California, but 
which our trustworthy paltcontological botanist has 
not yet had timo to examine, we may expect to find 
evidence of the early arrival of these two redwoods 
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upon the ground which they now, after much vicissi- 
tude, scantily occupy. 

Differences of climate, or circumstances of migra- 
tion, or both, must have determined the survival of 
Sequoia upon the Pacific, and of Taxodium upon tho 
Atlantic coast. And still the redwoods will not stand 
in the cast, nor could our Taxodium find a congenial 
station in California. Both havo probably had their 
opportunity in tho olden time, and failed. 

As to the remaining near relative of Sequoia, tho 
Chineso Glyptostrobus, a species of it, and its- verita- 
ble representative, was contemporaneous with Sequoia 
and Taxodium, not only in tempcrato Europe, but 
throughout the arctic regions from Greenland to 
Alaska. According to Newberry, it was abundantly 
represented in tho mioccno Horn of tho temperate zono 
of our own continent, from Nebraska to tho Pacific. 

Very similar would seem to havo been the fate of 
a more familiar gymnospunnous tree, tho (Jingko or 
Salisburia. It is now indigenous to Japan only. Its 
ancestor, as wo may fairly call it — since, according to 
Ilccr, "it corresponds so entirely with the living spe- 
cies that it can scarcely bo separated from it" — oneo 
inhabited Northern Europo and the whole arctic ro- 
gion round to Alaska, and had even a representative 
farther south, in our Iloeky Mountain district. For 
soino reason, this and Glyptostrobus survive only on 
the shores of Eastern Asia. 

Liboccdrus, .on tho other hand, appears to havo 
cast in its lot with the Sequoias. Two species, ac- 
cording to Ilccr, were with them in Spitzborgon. Z. 
decurrens, tho incenso cedar, is ono of tho noblest 
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associates of tho present redwoods. Bat all the rest 
are in tho southern hemisphere, two at tho southern 
extremity of tho Andes, two in tho South-Sea Islands. 
It is only by bold and far-reaching suppositions that 
they can bo geographically associated. 

Tho genealogy of tho Torrcy&s is still wholly ob- 
scure ; yet it is not unlikely that tho yew-like tree*, 
named Taxi ten, which flourished with the Sequoias in 
tho tertiary arctic forests, aro tho remote ancestors of 
tho three species of Torrcya, now severally in Florida, 
in California, and in Japan. 

A* to the pines and fins, theso wcro more numer- 
ously associated with tho ancient Sequoias of tho 
]K>lar forests than with their present representatives, 
but in different species, apparently more like those 
of Eastern than of Western Xorth America. They 
must have encircled tho polar zone then, as they en- 
circle tho present tcm]>erate zone now. 

I must refrain from all enumeration of tho angio- 
S]>ernious or ordinary deciduous trees and shrubs, 
which are now known, by their fossil remains, to 
havo flourihhed throughout tho polar regions when 
Greenland better deserved its name and enjoyed tho 
present elimato of New England and New Jersey. 
Then Greenland and the rest of tho north abounded 
with oaks, representing the several groups of species 
which now inhabit both our Eastern and Western for* 
est districts ; several poplars, ono very like our balsam 
poplar or balm-oMlilcad tree; rooro beeches than 
thcro are now, a, hornbeam, and a hop-hornbeam, 
some birches, a persimmon, and a planer-tree, near 
representatives of those of tho Old World, at least of 
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Asia, as well as of Atlantic North America, bat all 
wanting in California ; ono Jugluns liko tlio walnut 
of the Old World, and another liko our Mack walnut ; 
two or three grapevines, ono near onr Southern fox 
grape or muscadine, another near our Northern frost* 
^n»j)o; a Tilia, very like our hasswoori of tlio Atlan- 
tic States only; a Liquidaiuhar ; a magnolia, which 
recalls ourM. grandiilora ; a Lirioilcutlron, solo repre- 
sentative of our tulip-tree; and a sassafras, very like 
tlio living tree. 

Most of these, it will bo noticed, have their near- " 
est or their only living representative* in the Atlantic 
States, and when elsewhere, mainly in Kastcrn Asia. 
Several of them, or of species like them, have been 
detected in our tertiary deposit*, went of tho Missis- 
eippi, hy Newberry and Lestptercux. Herbaceous 
plants, as it happens, are rarely preserved in a fossil 
hi ale, else they would probably supply additional tes- 
timony to the antiquity of our exiting vegetation, its 
wido dilTusion over the northern and now frigid /.one, 
mid its enforced migration under changes of climate, 1 

Concluding, then, as we must, that otir existing 
vegetation is a continuation of that of the tertiary 

1 There In, at leant, ono Instance no opportune) to tlio present argu* 
mont that It should nut pans unnoticed, although I hud overlooked tlio 
record until now. Ouovlat icutibitU U a fern peculiar to tho Atlantic 
United States (where It in common and widespread) and to Japan. 
Prof. Nuwberry Identified It several year* nj<o In a collection, obtained 
by I>r, llitydcii, of mloceno fopidl plant* of Dakota Ten llory, which U 
fur beyond It present habitat, lie moreover repaid* It M probably 
Identical with a fowll Hptclmcti V described hy tho Into Prof, M. Foi -him, 
under tho namo of HUvltf Whrl<llcu$ t and obtained hy tho Duko of 
Argyll from tho bland of Mull,' 1 
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period, may wo suppose that it absolutely originated 
tliott I Evidently not The preceding Cretaceous pe- 
riod lias furnished to Carruthers in Europe a fossil 
fruit like that of tho Sequoia gigantea of the famous 
groves, asMiK'tated with pines of tho same character as 
thono that accompany tho present treo; has fumUhcd 
to ]Iccr y from Greenland, two more Sequoias, ono of 
them identical with a tertiary species, and one nearly 
allied to Sequoia Zangsdorjii, which in turn is a prob- 
able ancestor of tho common Califomian redwood; 
has furnished to Newberry and Lesqucrcux in North 
America the remains of another ancient Sequoia, a 
(1 ly ptostrobus, a Liquidambar which well represents our 
swoct-gum-trco,.oaks analogous to living ones, leaves 
of a plane-tree, which aro also in the Tertiary, and are 
scarcely distinguishable from our own VUilanu* occir 
dcntatis } of a magnolia and a tulip-tree, and "of a sas- 
safras uudiKtingiiihlialilo from our living species/ 1 1 
need not cuittinuo tho enumeration, Sufllco it to say 
that tho facts justifly the conclusion which Lesqucrcux 
-—a scrupulous investigator— has already announced i 
that " the essential typos of our actual flora aro.marked 
in tho Cretaceous period, and havo como to us after 
pacing, without notahlo change*, through the Tertiary 
formations of our continent." 

According to these views, as regards plants at least, 
tho adaptation to successive times and changed condi- 
tions has been maintained, not by absolute renewals, 
but by gradual modifications. I, for one, cannot doubt 
that tho present exiting species aro tho lineal success- 
ors of those that garnUhcd tho earth in tho old tlmo 
buforo them, and that they were as woll adapted to 
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their surroundings then, as thoso which flourish and 
bloom around us are to their conditions now. Order 
and exquisite adaptation did not wait for man 9 ! coming, 
nor were they ever stereotyped. Organic Nature— by 
which I mean the system and totality of living things, 
and their adaptation to each other and to the world— 
with all its apparent and indeed real stability, should 
bo likened, not to the ocean, which varies only by tidal 
oscillations from a llxcd level to which it is always 
returning, but rather to a river, ho vast that wo can 
neither discern its shores nor reach its sources, whoso 
onward How is not lens actual hecuuno too slow to bo 
observed by the vehement) which hover over its surface, 
or are borne upon its bosom. 

Such ideas as these, though still repugnant to Homo, 
and not long since to many, have so possessed the 
minds of the iiuturiilists of the present day that hardly 
a discourse can bo pronounced or an iuvcHllgalion pros- 
ecuted without reference to them. I suppose that tho 
views hero taken are little, if at all, in advance of tho 
average scientilic mind of tho day. I cannot regard 
them as less holdo than thoso which they are sue* 
eccding. An able philosophical writer, IWhs Frances 
Tower Cohbe, has recently and truthfully said: 1 

11 It U s ulrwuhir fart that, when wo win flml out how any* 
thing In clone, our flr*t conelu»lon aeoui* to bo that (I oil cll<l not 
do it. No matter how wonderful, how beaut Iful, bow Intimate- 
ly complex nn<l thHeato ban been tho machinery whleb lias 
worked, perhaps for centurle*, perhaps for million* of aires, to 
bring about momo beneficent result, If wo can but cateh a gllmpso 
of tbo wheels its dlvlno character dUnppear&. u 

* 

'"Darwinism in Morals," in Theological IlcvUw, April, 1871. 
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I agroo with tlio writer that this first conclusion It 
premature and unworthy— I will add, deplorable. 
Through what faults or infirmities of dogmatism on 
the one hand, and skepticism on the other, it came to 
be so thought, wo need not hero consider. Let us 
hope, and 1 confidently expect, that it is not to last ; 
that tho religious faith which survived without A shock 
tho notion of tho fixity of tho earth itself may equally 
outlast tho notion of tho fixity of tho species which 
inhabit it; that, in tho futuro oven moro than in the 
pant, faith iu an order, which is the basis of science, 
will not — as it cannot reasonably— bo disnevered from 
faith in an Ordalncr, which is tho basis of religion. 
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Till ATTITUDE OF WOttKXKO NATURALISTS T0WA11D DA* 

WINIrfM. 1 

(Tub Natiok, October 1% IMty 

Tuat homely adage, " What is ono man's moat Is 
another man's poison/' comes to mind when wo con- 
sider with what different eyes different naturalists look 
upon tho hypothesis of the derivative origin of actual 
specific fun t in, since Mr* Darwin gave it voguo and 

111 HUtoIro den Helenee* vi d<*« Hi'vuiiU «1«j»iiU dciu HliMhn, tuilvhf 
d'autre« 6tu«K'n *ur de« *uj<u Mi'UtiiUI«|ii«'i« f rit particular »ur In H6lco» 
tlon dan* I'E^poco llumalnc, par AlphotiKv Do Cuudolto," Ueiiovo i II, 
Ooorg. 1873. 

41 Addresses of George llcnthatn, Pnnldcnt, read at tho anniversary 
meetings of tho Llnnean Society, 18tV2-l873." 

44 Notes on the Clarification, History, and Gcogrnphlcul DUtrllmtlon 
of Composite. By George Ilcntham." Hcparato hwtio from tho Journal 
of tho Lhmcan Society. Vol XIII. Loudon. 1873. 

44 On Paheontological Evidence of Gradual Modification of Animal 
Forms, rend at the Koyal Institution of Great Ilrituln, April 25, 1878. 
by Prof. W. II. Flower." (Journal of the Hoytil Jn*lilultoti t pp. 11.) 

44 Tho Distribution and Migration of Ilird*. Memoir presented to 
tho National Academy of Sciences, January, 1Ht)\ al»Mtru«'t(«<l In tho 
American Journal of Science and the Art$, lbGtl, etc. Ily Hpvncor 
F.llalnl." 

44 Tho Story of tho Earth and Man, Dy J. W. Dawson, LL.P. t 
F.R.S., F.G.S., Principal and Vlco-Chanct'llor of McGill University, 
Montreal. London: Ilodder k Stoughton; Now York; Harper k 
Brothers. 1*73. Pp. 403, 12mo. 
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rigor and a rai$on (Tit re for tho present day. Thia 
latter ho did, not only by bringing forward a vera 
causa in t/te survival of the fittest under clianglng cir- 
cumstances — about which tho question among natural* 
ists mainly is how much it will explain, some allowing 
it a restricted, others an unlimited operation — but also 
by showing that the theory may be mado to do work, 
may shape and direct investigations, tho results of 
which uiiist in time tell us whether tho theory is likely 
to hold good or not. If the hypothesis of natural 
selection and tho things thereto appertaining had not 
heeu capable of being put to useful work, although, 
like tho " Vchtiges of tho Natural History of Creation,", 
it might have made no littlo noiso in tho world, it 
would hardly have engaged tho attention of working 
natural IhU as it linn doiio. Wo have no idea oven of 
opening tho (pirn! Ion as to what work tho Darwinian 
theory has incited, and in what way tho work dono has 
reacted upon the theory ; and leant of all do we like to 
meddle with tho polemical literature of tho subject, 
already so voluminous that tho German bibliographers 
and booksellers make a separato class of it lint two 
or three treatises before us, of a minor or incidental 
sort, suggest a remark or two upon the attitude of mind 
toward evolutionary theories taken by some of tho 
working naturalists. 

Mr. Darwin's own expectation, that his new pre- 
sentation of tho subject would have little or no effect' 
upon thoso who had already reached middle»age, has 
—out of Paris— not been fulfilled. There are, indeed, 
one or two who have thought it their duty to denounce 
tho thcoiy as morally dangerous, as well as scientific 

11 
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cally baseless ; a recent instance of tlie sort wo may 
have to consider further on. Others, liko the youth 
at the river's bank, luivo been waiting in confident 
expectation of seeing the current run itself dry. On 
the other hand, a notablo proportion of tho moro aetivo- 
minded naturalists had already cotno to doubt the re- 
ceived doctrine of tho entire fixity of faciei*, and 
still more that of their independent and supernatural 
origination. While their systematic work all proceed- 
ed implicitly upon tho hypothesis of tho independence 
and entire permanence of spccics,-.they were percelv* 
ing moro or less clearly that the whole question was 
inevitably to be mooted again, and so were prepared 
to give the alternative hypothesis a dispassionate con- 
sideration. The veteran Lyell pet an early example, 
and, on a reconsideration of tho whole question, wroto 
anew liis famous chapter and reversed liis former and 
weighty opinion. Owen, still earlier* signified his ad- 
hesion to the doctrine of derivation in some form, but 
apparently upon general, speculative grounds; for ho 
repudiated natural selection, and ottered no other 
natural solution of the mystery of the orderly incom- 
ing of cognate forms. As examples of the effect of 
Darwin's " Origin of Species " upon, the minds of nat- 
uralists who aro no longer young, ami whot'o pro- 
positions, even more than Lycll's, were likely to bias 
them against the new doctrine, two from tho botanical 
side arc brought to our notice through recent miscel- 
laneous writings which are now before us. 1 

1 Since tltU article waa in typo, noteworthy example* of apprcclatl? • 
fcientific judgment of die derivative hypothc«U have come to hand i 1, 
In the opening addrcsa to tho Geological Section of tho Ilrltbli Afiocla* 
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Before tlio publication of Darwin's first volume, 
IT. Alplionse do Candollo had summed up tlio result 
of his studies in this regard, in the final chapter of his 
classical "Geographic Bbtaniqne Raisonn6c, w in the 
conclusion, that existing Vegetation must be regarded 
as tlio continuation, through -many geological and 
geographical changes, of the anterior vegetations of 
the world ; and that, consequently, the present distri- 
bution of species is explicable only in the light of their 
geological history, Ho surmised that, notwithstand- 
ing tlio general stability of forms, certain species or 
qiiasi-specics might have originated through divcrsi- 
iicutioii under geographical isolation. But, on the 
other hand, ho was still disposed to admit that even 
the same species might have originated independently 
in two or more dido rent regions of the world ; and he 
declined, us unpractical and unavailing, all attempts 
to apply hypotheses to tlio elucidation of tlio origin 
of aperies. Soon after Darwin's book apjwarcd, Do 
Candollo bad occasion to study systematically a largo 
and wide-spread genus— that of the oak. Investigat- 
ing it under tho new light of natural selection, he 
caiuo to the conclusion that the existing oaks are all 
descendants of earlier forms, and that no clear line 
can bo drawn between the diversification which has 



t!on, at Hi recent mooting, by \U provident, the veteran Phillip*, pctbapt 
tho oldest aurvtvhig gcologUt after Lycll ; and, 2. That of Prof. Ad- 
man, President of tho Wological Section. Tho firit touchcMbeiuhjcct 
briefly, but in tho way of favorable auggaition ; the second la a< full and ' 
discriminating exposition of the rcaxons which scoro to a**uro at least 
tho provlnloiml acceptance of tho hypothec*, at a guide In all biological 
studies, " a key to the order and bidden forces of tho worhj of life.* : ' • 
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resulted in species and that which is exhibited in races 
and minor varieties. 

And no'v, m tlio introductory chapter of tho vol- 
umo of essays before us, ho informs us that tho idea 
which pervades tl'cm nil, and in somo sort connects 
very diverse topics, \* that of considering this princi- 
ple of selection. Of tho principle itself, ho remarks 
that it is neither a theory nor an hypothesis, but tho 
expression of a necessary fact ; that to deny it is very 
much like denving that round stones will roll down- 
hill faster and farther than flat ones; and that tho 
question of tho present day in natural history is not 
whether thero bo natural selection, or even whether 
forms arc derived from other forms, but to compre- 
hend how, in what proportions, and by what means 
hereditary- deviations take place, and in what ways an 
inevitable selection takes effect upon these. In two 
of these essays * natural selection is directly discussed 
in its application to tho human race; the larger ono 
dealing ably with tho whole subject, and with results 
at iirst view seemingly in a great degree negative, 
but yet showing that the supposed" failure of natural 
selection in tho case of man" was an unwarrantable 
conclusion from too limited a view of a very compli- 
cated question. Tho 'article abounds in acute and 
fertile suggestions, and its closing chapteV, "on the 
probable future of the human species" under tho 
laws of selection, is highly interesting and noteworthy. 
The other and shorter essay discusses a special point, 
nnd brings out a corollary of the law of heredity 
■which may not have been thought of beforo, but 
yhich is perfectly clear as soon as it is stated. It ex- 



ATTITUDE OF WORKING NATURALISTS. Ml 

t * 

plains at onco why contagious or epidemic diseases are 
most fatal at their first appearance, and less so after- 
* ward : not by tho dying out of a virus — for, when the 
disease reaches a new population, it is as virulent as 
ever (a*, for instance, tho small-pox among the In- 
dians) — but by tho selection of a race less subject to 
attack through tho destruction of thoso that were 
more so, and the inheritance of the comparative immu- 
nity by the children and the grandchildren of tho sur- 
vivors; and how this immunity itself, causing the 
particular diseaso to become rare, paves the way to a 
return of tho original fatality ; for the mass of such 
population, both in the present and the immediately 
preceding generation, not having been exposed to tho 
infection, or but little exposed, has not undergone se- 
lection, and so in timo the proportion liable to attack, 
or to fatal attack, gets to be as large as ever. Tho 
greater tho fatality, especially in tho population under 
marriageable age, the more favorable tho condition of 
tho survivors ; and, by tho law of heredity, their chil- 
dren should share in the immunity. This explanation 
of tho cause, or of one cause, of the return of pests at 
intervals no less applies to the diminution of the effi- 
cacy of remedies, and of preventive means, such as 
vaccination. When Jcuncr introduced vaccination, 
tho small-pox in Europe and European colonies must 
havo lost somewhat of its primitive intensity .by the 
vigorous weeding out of tho more susceptible through 
many generations. Upon the residue, vaccination was 
almost complete protection, and, being generally prac- 
tised, small-pox consequently became rnrc. Selection 
thus ceasing to operate, a population arises which has 
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not boon exposed to tlio contagion, and of which a con- 
siderable proportion, .under tho common law of ata- 
vism, comes to bo very much in tlio condition of a 
pcoplo invaded for the fir»t timo by the discaso. To 
those, as wo might expect, vaccination would provo A 
less safeguard than to their progenitors three or four 



generations before. 



Mr. Itcntham is a veteran systematic botanist of 
the highest rank and widest knowledge. J To had not, 
bo far as we know, touched upon questions of origina- 
tion in the ante-Darwinian era. The dozen of presi- 
dential addresses delivered at anniversary meetings of 
the Linnean Society, from his assumption of, the chair 
in tho year 1*02 down to the current year— each do- 
voted to some topic of interest — and his recent "Me- 
moir on Compohitie," summing up the general rcMilts 
of a revision of an order to which a full tenth of all 
higher plants belong, furnish apt examples both of 
cautious criticism, conditional absent (an becomes tho 
inauguratorof the quantification of the predicate), and 
of fruitful application of tho new views to various 
problems concerning the classification and geographi- 
cal distribution of plants. In his hands thohypothc- 
pis is turned at once to practical use as an instrument 
of investigation, as a means of interrogating Nature. 
In the result, no doubt seems to bo left upon the au- 
thor's mind that tho existing species of plants are tho 
result of tho differentiation of previous species, or at 
least that tho derivative hypothesis is to be adopted as 
that which offers tho most natural, if not tho only, 
explanation of tho problems concerned. Similar con- 
clusions reached in this country, from a study of tlio 
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relations of Its' prosont flora with that which in earlier 
ago* occupiod the arctic zono, might also bo referred 
to. (See preceding article) 

An excellent instance of the way in which the de- 
rivative hyj>othcsis is practically applied in these day% 
by a zoologint, is before us in Prof* Flower's mod- 
est and admirable paper on the Ungulata, or hoofed 
animal*, and their geological history. We refer to it 
here, not so much for the conclusions it reaches or 
suggests, as to commend the clearness and the impar- 
tiality of tho handling, and the sobriety and modera- 
tion of tho deductions. Confining himself "within 
tho region of the known, it is shownthat, at least in 
one group of animals, the facts which wo havo as yet 
acquired point to tho former existence of various inter- 
mediate forms, so numerous that they go far to dis- 
credit tho view of the sudden introduction of new 
specie*. • • >• Tho modern forms are placed along lines 
which converge toward a common centre." Tho gaps 
between tho existing forms of tho odd-toed group of 
ungulates (of which horses, rhinoceroses, and tapirs, 
aro tho principal representatives) are mostly bridged 
over by paleontology, and somewhat the same may be 
said of the oven-toed group, to which tho ruminants 
and tho porcine genus belong. M Moreover, the lines 
of both groups to a certain extent approximate, but, 
within the limits of our knowledge, they do not meet 
• • . Was the order according to which the introduc- 
tion of new forms seems to have taken place since the 
Koceno then entirely changed, or did it continue as far 
back as tho period when these lines would havo bocu 
gradually fused in a common centre t " 



244 DARWIXIAXA. 

Facts like these, which suggest grave diversifies 
tion under long lapse of time, are well supplemented 
by those which essentially demonstrate a slighter 
diversification of many species over a wide range of 
6paco ; whether into species or races depends partly 
upon how the naturalist uses these terms, partly upon 
the extent of the observations, or luck in getting to- 
gether intermediate forms. Tho researches of Prof. 
1 laird upon tho birds of this continent a lit nil u good 
illustration. A great number of our bin In which 
have been, and must needs havo been, regarded as 
very distinct species, each mainly with its own geo- 
f*raphical area, are found to mingle their characters 
along bordering lines; and the name kinds of differ- 
ences (of coloration, form, or other) are found to pre- 
vail through tho species of each region, thus Impress- 
ing upon them a geographical fades. Upon a sub- 
mergence of tho continent, reducing these several 
regions to islands sufliciently separated, these forms 
would bo unquestioned species. 

Considerations such as these, of which a few speci- 
mens have now been adduced (not general specula- 
tions, as tho unscientific arc apt to suppose), and trials 
of tho new views, to see how far they will explain 
tho problems, or collocato the facts they are severally 
dealing with, are what have mainly influenced work- 
ing naturalists in tho direction of tho provisional 
nceoptanco of the derivative) hypothesis* They leave 
to polemical speculators tho fruitless discussion of tho 
question whether all species came from ono or two, or 
more; they are trying to grasp tho thing by tho near, 
not by tho farther end, and to ascertain, first of all, 
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wliothor it is probable or provable that present species 
are descendants of former ones which were like thorn, 
but leas and leas like them the farther back we go. 

And it is worth noting that they all seem to bo 
utterly unconscious of wrong-doing. Their repugnance 
to novel hypotheses is only tho natural and healthy 
one. A chatty of a wonted lino of thought is not 
madj without an effort, nor need ho madp without 
adequate occasion. Homo courage was required of tho 
man who llr.*t swallowed an oyster from lis shell; and 
of most of us tho snail would still demand more. .As 
the unaccustomed food proves to bo good and satis- 
fying, and also harmless, we may como to like it. 
That, however, which many good and eminent natural* 
IkIh llnd to he healthful and reasonable, and others 
innocuous, a few still regard as most unreasonable and 
harmful. At present, we call to mind only two who 
not only hold to tho entire fixity of species ajs an axiom 
or a continued principle, but also as a dogma, and wjio 
maintain, either expressly or implicitly, that the logi- 
cal antithesis to tho creation of species as they are, is 
not by law (which implies intention), but by chance. 
A recent book by one of these naturalists, or rather, by 
a geologirtt of eminence, tho *• Story of tho Karth an.d 
Man," by Dr. Dawson, is now before u*. Tho title is 
too near that of Ouyot's "Karth and Man," with tho 
publication of which popular volume that distinguished 
physical uaturaiiht commenced his career in this coun- 
try ; and such catch-title* are a sort of trade-mark. 
As to tho nature and merits of Dr. Dawson's Work, we 
have left ourselves spaco only to say: 1. That it is 
addressed ad jwpulum, which renders it rather the 
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more than loss amcnablo to tlio criticisms wo may bo 
disposed to mako upon it 2. That tho author is thor- 
oughly convinced that no species or form deserving 
the name was over derived from another! or originated 
from natural causes ; and lie maintains this doctrine 
with earnestness, much variety of argument and illus- 
tration, and no small ability ; so that he may he taken 
as a representative of the view exactly opposed to that 
which is favored by those naturalists whose essays wo 
have been considering — to whom, indeed, ho btandsiu 
marked contrast in spirit and method, being greatly 
disposed to argue the question from the remote rather 
than the near end. 3. And finally, ho has a convic- 
tion that tho evolutionary doctrines of the day aro 
not only untrue, but thoroughly bad and irreligious. 
This belief, nnd the natural anxiety with which he con- 
templates their prevalence, may excuse a certain vehe- 
mence ami looseness of statement which were better 
avoided, as where the geologists of the day are nnd to 
bo " broken up into bands of Hpecialists, little better 
thau scientific banditti, liable to be hnttcti in detail, 
ami prone to commit out rages on common-souse ami 
good taste which bring their otherwise good cause into 
disrepute;" and where he despairingly suggests that 
tho prevalence of tho doctrines he deprecates u seems 
to indicate that tho accumulated facts of our age havo 
gono altogether beyond its capacity for generalization, 
and, but for tho vigor which ono sees everywhere, 
might bo taken as an indication that tho human mind 
has fallen into a state of senility." 

This Is droll reading, when ono considers that tho 
"evolutionist" Is the only sort of naturalist who has 
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much occasion to employ his " capacity for generalisa- 
tion " upon " the accumulated facta " in their bearing 
upon tlio problem of the origin of species ; since the 
44 special creationist/ 9 who maintains that they were 
supcrnaturally originated just as they arc, by the very 
terms of his doctrine places them out of the reach of 
scientific explanation. Again, when ono reflects upon 
tho new impetus which the derivative hypothesis has 
given to systematic natural history, and reads the dec- 
laration of a master in this department (the President 
of the Linncan Society) that Mr. Darwin " has in this 
nineteenth century brought about as great a revolution 
in tho philosophic study of organic Kature as that 
which was effected in the previous century by the im- 
mortal Swede," it sounds oddly to hear from Dr. 
DawHon that " it obliterates the lino perception of dif- 
ferences from tho mind of ttanattfraliHt, . • . destroys 
tho possibility of a philosophical clarification, reduc- 
ing all things to a mero scric*, and leads to a rapid do- 
cay in systematic zoology and botany, which is already 
very maulfrMt among tho dhtciplcs of HjM'ncor and 
Darwin in Kngland." Ho, also, " it removes from tho 
study of Nature the ideas of final cause and purpose" 
—a Hcutcnce which reads curiously in tho light of Dar- 
win's special investigation*, such as thogo upon the 
climbing of plants, the agency of injects in the fertil- 
ization of bloHsoms, and the like, which have brought 
back teleology to natural science, wedded to morphol- 
ogy and already fruitful of discoveries. 

The difficulty with Dr. Dawson here is (and it need 
not bo underrated) that apparently ho cannot as yet 
believe an adaptation, act, or result, to be purposed tho 
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apparatus of which is perfected or e vol vod in tho courso 
of Nature — a common but a crude state of mind on 
the part of thoso who bclievo that there is any origi- 
nating purposo in the universe, and ono which, wo aro 
sure, Dr. Dawson does not share as respects tho mate- 
rial world until he reaches tho organic kingdoms, and 
thcro, possibly, because ho sees man at tho head of 
thorn— of them, whilo above them. However that 
may be, the position which Dr. Dawson chooses to oc- 
cupy is not left uncertain. After concluding, substan- 
tially, that thoso "evolutionists" who exclude design 
from Nature thereby exclude theism, which nobody 
will deny, ho proceeds (on page *i tS) to give his opin- 
ion that tho "evolutionism which professes to havo a 
creator somewhere behind it. . . . is practically athe- 
istic," and, " if possible, moro unphilosophical than, 
that which professes to set out from absolute and eter- 
nal nonentity/' etc. 

Thcro are somo sentences which might lead ono to 
supnoso that Dr. Dawson himself admitted of an evo- 
lution "with a creator somewhero behind it," Ho 
oilers it (page 320) as a permissible alternative that 
even man "has been created mediately by tho opera- 
tion- of forces also concerned in the |>rodurtion of other 
animals;" concedes that a just theory "does hot even 
cxcludo evolution or derivation, to a certain extent" 
(page 341) ; and that " a modern man of scienco " may 
safely hold "that all things havo becji produced by 
the Supremo Creativo Will, acting either directly or 
through tho agency of tho forces and materials of his 
own production.". Well, if this bo so, why denounce 
tho modern man of scienco so severely upon tho othor 



ATTITUDE OF WOItKlSO NATURALISTS. 249 

page merely for accepting the permission f At first 
sight! it might bo thought that our author is exposing 
himself in one paragraph to a share of the condemna- 
tion which ho deals out in the other. But the per- 
mitted views are nowhere adopted as his own ; the 
evolution is elsewhere restricted within specific limits ; 
and as to "mediate creation/ 1 although we cannot 
divine what is here meant by the' term, there is reason 
to think it docs not imply that the several species of a 
genus were mediately treated, in a natural way, through 
the supernatural creation of a rcnioto common ances- 
tor. So that his own judgment in the matter is prob- 
ably moro correctly gathered from the extract abovo 
referred to and other similar deliverance?, 6uch as that 
in which ho warns those who " endeavor to steer a 
middle course, and to maintain that the Creator has 
proceeded by way of evolution," that u the bare, hard 
logic of Spencer, the greatest English authority on 
evolution, leaves no place for this compromise, and 
shows that the theory, carried out to its legitimate 
consequences, excludes the knowledge of a Creator and 
the possibility of his work." 

Now, this is a dangerous line to take. Those defend- 
ers of the faith arc mor'c zealous than wise who must 
needs lire away in their catapults tho very bastions of 
the citadel, in the defonso of outposts that havo become 
untenable. It has been and always will be possiblo to 
tako an atheistic view of Nature, but far more reason- 
able from science and philosophy only to take a theis- 
tic view. Voltaire V saying hero holds true: that if 
there were no God known, it would bo necessary to 
invent one. It is tho best, if not the only, hypothesis 
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for tho explanation of the facts. Whether the philos- 
ophy of Herbert Spencer (which is not to our liking) 
is here fairly presented, we have little occasion and no 
time to consider. In this regard, tho close of his articlo 
Ko. 12 in the Contemporary Review shows, at least, 
his expectation of the entire permanence of our ideas 
of cause, origin, and religion, and predicts tho futility 
of tho expectation that tho "religion of humanity" 
will be the religion of the future, or "can over inoro 
than temporarily shut out the thought of a Power, of 
which humanity is but a small and fugitivo product, 
which was in its course of ever-changing manifestation 
before humanity was, and will contiuuo through other 
manifestations when humanity has ceased to be." If, . 
on the one hand, the philosophy of tho unknowable of 
the Infinito may bo held in a merely quasi-theistic or 
even atheistic way, were not its ablest expounders and 
defenders Hamilton and PeanManscl? Ono would 
suppose that Dr. Dawson might discern at least as much 
of a divine foundation to Nature as Herbert Spencer 
nnd Matthew Arnold ; might rceognizo in this power 
that " something not ourselves that makes" for order 
ns well as " for righteousness," and which he fitly terms 
supremo creative will ; and, resting in this, endure with 
more complacency and faith tho inevitable prevalence 
of evolutionary views which he is powerless to hinder. 
Although ho cannot arrest the stream, he might do 
something toward keeping it in safe channels. 

We wished to say something about the way in 
which scientific men, worthy of tho name, hold hy- 
potheses and theories, using them for tho puqwso of 
investigation and tho collocation of facts, yielding or 
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withholding assent in degrees or provisionally, accord- 
ing to the amount of verification or likelihood, or 
holding it long in suspense; which is quite in contrast 
to that of amutcurs and general speculators (not that 
we reckon Dr. Dawson in this class), whose assent or 
denial seldom waits, or endures qualification; With 
them it must on all occasions he yea or nay only, ac- 
cording to tho letter of the Scriptural injunction, and 
whatsoever is less than this, or between the two, 
cotueth of ovil. 



. ra 

EVOLUTION AND THEOLOOY. 
(Tni Natiox, January 13, 1ST4.) 

The attitude of theologians toward doctrines of 
evolution, from tlio nebular hypothec!* down to " Dnr* 
Trinism," is no lens worthy of coitHultTntlon, and hard- 
ly lens diverHc, than that of natural Um. Ititt tho 
topic, if purHiied far, lead* to quwtioiiH too wide and 
deep for our handling here, except incidentally, in tho 
brief notice which it falls in our way to take of tho 
Itov. George Ilenslow's recent volume on " Tho Theory 
of Involution of Living Things." This IrealMo is on 
the hide of evolution, u couriered as illustrative of 
tho wisdom and beneliccnco of tho Almighty," It 

1 "The Theory of Evolution of Living Thing*, nnd the Application 
of tho Principled of Evolution to lldigion, considered hm llltiiitratlvg 
of tho * Wisdom and Bcncflccnec of tho Almighty.' lly tho Ucv. 
Gcorgo Henslow, M. A., F. L. S., F. G. 8., etc." Now York : MaemiL 
Ian k Co. 1873. 12mo, pp. 220. 

41 Systematic Theology. Jly Charlc* Hodge, D. D., Profc^or In tho 
Theological Seminary, Princeton, Now Jurscy. Vol. II. (Part II, All* 
thmiMilogy.*') New York : Churlcs Sci timer & Co. 1H72. 

14 Kcliglon and Scieuco : A Kcrlc* of Sunday Lecture* on tho filiation 
of Natural and Kcvcalcd Kcliglon, or tho Truths rovealod in Nature mid 
Scripture. By Joseph Lc Conte, Professor of Geology and Natural 111* 
iiory in the University of California.** Now York*. D. Applcton Jt Co, 
1871. 12mo, pp. 821. 
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was submitted for and received one of the Actonian 
prizes recently awarded by the Royal Institution of 
Great Britain, We gather that the staple of a part 
of it is worked up anew from some earlier discourses 
of the author upon " G ononis and Geology," " Science 
and &cripturo not antagonistic," etc. 

In coupling with it a chapter of the second volume 
of Dr. Hodge's " Systematic Theology (Part II;, An- 
thropology)," wo call attention to a recent essay, by 
an able und veteran writer, on tho other side of tho 
question. As tho two fairly enough represent the ex- 
tremes of Christian thought upon tho subject, it is 
convenient to review them in connection, Thcofo- 
giuii* have a hhort and cany, if not wholly satiftfaetory, 
way of refuting scientific doctrines which they object 
to, by pitting the authority or opinion of one savant 
aguiust another. Already, amid the currents and ed- 
dies of modern opinion, tho savants may enjoy tho 
samo advantage at the expense of tho divines— we 
mean, of course, on the scientific arena; for the mu- 
tual refutation of conflicting theologians on their own 
ground is no novelty. It is not by way of offset, how- 
ever, that these divergent or contradictory views are 
hero referred to, but only as an illustration of the fact 
that tho divines aro by no means all arrayed upon one 
side of the question in hand. And indeed, in the 
prcHcnt transition period, until somo ouq goes much 
deeper into tho heart of tho subject, as reapects the re- 
lations of modern science to the foundations of relig- 
ious belief, than cither of these writers has done, it is 
as woll that tho weight of opinion should bo distrib- 
uted, evon if only according to prepossessions, rather 
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than that tlio wholo strew should boar upon a slnglo 
point, mid that perhaps tho authority of an interpreta- 
tion of Scripture. A consensus of opinion upon Dr. 
Hodge's ground, for instance (although bettor guarded 
than that of Dr. Dawson), it' it woro Ht III possible, 
would— to nay tho leant— probably not nt all ludp to 
J reeoueilo science ami religion. Therefore, it is not to 
• bo regretted that the diversities of view among accred- 

ited theologian* and theological naturalists aro about 
08 wide and ad equably distributed between tho ex- 
tremes (and wo may add that tho view* themselve* aro 
quito as hypothetical) as those which prevail among 
tho various naturalists and natural philosophers of tho 
day. 

As a theologian, Mr. Ilenslow doubtless is not to 
bo compared with tho veteran professor at Princeton. 
On tho other hand, ho has tho advantage of being a 
naturalist, and tho son of a naturalist, as well as a 
clergyman: consequently ho feels tho full force of an 
array of facts in nature, and of tho natural inferences 
from them, which tho theological professor, from his 
Biblical standpoint, and on his implicit assumption 
that tho Old Testament must needs teach true science, 
can hardly bo expected to appreciate Accordingly, a 
naturalist would bo apt to say of Dr. Hodge's exposi- 
tion of "theories of tho universe" and kindred top- 
ics — and in no captious spirit— that whether right or 
wrong on particular points, ho is not often right or 
wrong in tho way of a man of science. 

Probably from tho lack of familiarity with preva- 
lent ideas and their history, tho theologians aro apt to 
suppose that scientific men of tho present day aro tak- 
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lng up tlioorios of ovolutlon fa pure wantonness or 
nioro superfluity of naughtiness; that it would hare 
been qulto {wsMiblo, as well as moro proper, to leave 
all Mich matters alone, QuUta non mover* is doubt- 
less a wiso rule U|>on such subjects, so long as it is fair- 
ly applicable, llut the time for its application in ro» 
M|K.'ct to questions of tlio origin and relation* of exist* 
lng KpccU's has gone by. To ignore thcin is to Imitate 
the foolish bird that seeks security by hiding its head 
in tlio sand. Moreover, tho naturalists did not foree 
these questions uj>on tlio world;* but the world they 
study forced them upon tho naturalists. How these 
question* of derivation came naturally aiid inevitably 
to bo revived, how the cumulative probability that the 
cxinting aro derived from preexisting forms impressed 
itself upon the minds of many naturalists and think- 
ers, Mr, Henslow has briefly explained in tho Intro* 
duction and illustrated in tho succeeding chapters of 
tho first part of his book. Science, ho declares, has 
been compelled to tako up tho hypothesis of the evo- 
lution of living things as better explaining all the 
phenomena. In his opinion, it has become." infinite- 
ly moro probablo that all living and extinct beings 
havo lieen developed or evolved by natural laws of 
generation from preSxisting forma, than that they, 
with all their innumerable races and varieties! should 
owo their existences sovcrally to Creative fiats," This 
doctrine, which oven Dr. llodgo allows may possibly 
be held in a theistic scriso, and which, as wo suppose, 
is so held or viewed by a great proportion of tho nat- 
uralists of our day, Mr. Henslow maintains is fully 
compatible with dogmatic as well as natural theology ; 
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Hint It explains moral anomalies, and accounts fur tin* 
mixture of good ami evil hi tho world, as well as for 
tlio merely rolativo jwrfeelloii of things { and, finally, 
that " the whole sehemo which (loci has framed for 
num's existence, from tho iirnt that was created to all 
eternity, collapses if tho groat law of evolution ho 
suppressed." Tho second part of his hook is occupied 
with a development of this lino of argument. Jty 
this doctrine of evolution ho does not mean tho Dar- 
winian hypothesis, although he accepts and includes 
this, looking upon natural »clccti<>n as playing an im- 
portant though not an unlimited part. Jlo would ho 
an evolutionist with Mix-art and (h\en and Argyll, 
even if he had not the vera etiuaa which Darwin eon- 
trihuted to help him on. And, on fining to man, ho 
takes ground with Wallace, wiyhig: 

"I would tvInIi to (>tato distinctly tlint I do not nt present 
so© any evidence for believing In a gradual development of limn 
from tho lower animals by ordinary natural lawn; that in, with- 
out some special interference, or, if it ho preferred, Homo excep- 
tional conditions which have thereby separated him from all other 
creature*, and placed him decidedly in advunco of them nil. 
On tho oilier hand, it would ho absurd to repaid him an totally 
•ovcrcd from them. It In (ho (treat dc^ivo of dlfVcrciico 1 would 
insist upon, bodily, mental, and Hptrituul, which precludes tho 
idea of his having boin evolved by exactly tho samo processes, 
and with tho samo limitations, as, for example, tho horso from 
tho paltcothcrium." 

In illustrating this view, ho reproduces "Wallace'* 
well-known point a, and adds ono or two of his own. 
"Wo need not follow up his linos of argument Tho 
essay, indeed, adds nothing material to tho discussion 
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of orolutlon, although It states ono sldo of the omo 
moderately well, a* fur a* It goo*. 

Dr. 1I<h1^o approaches llto subject from ttio sldo 
of systematic theology, and considers it mainly lii Iti 
bearing upon tlio origin and original stato of man. 
Under each head ho IS rot lays down u tho Scriptural 
doctrine/ 1 and then discusses " an ti -Scriptural theo- 
ries," which latter, under tho first head, are tho hea- 
then doctrino of spontaneous generation, tho modern 
doctrino of spontaneous generation, theories of devel- 
opment, specially that of Darwin, the atheistic char- 
acter of the theory, etc. Although ho admits "that 
there is a tholhtio and an atheistic form of the nebu- 
lar hypothesis as to the origin of the unlvorub, sothoro 
may ho a thcistio interpretation of the Darwinian 
theory /' yet he contends that "the system is thorough- 
ly atheistic," notwithstanding that tho author "ex- 
pressly acknowledges tho existence of God." Curious- 
ly enough, tho atheistic form of evolutionary hy- 
potheses, or what ho takes for such, is the only ono 
which Dr. 1 lodge cares to examine* Even tho " Reign 
of Law" theory, Owen's "purposivo routo of devel- 
opment and chango • • . • by vlrtuo of inherent ten- 
dencies thereto," ns well as other expositions of tho 
general doctrino on a thcistio basis, are barely men- 
tioned without a word of comment, fcxccpt ; perhaps, 
a general " protest against tho arraying* of probabili- 
ties against tho teachings of Scripture," 

Now, all former experience show*, that it is neither 
safe nor wiso to pronounce a wholo system u thorough- 
ly atheistic 11 which it is conceded may bo held thoia- 
tically, and which is likely to bo largely hold, if not 
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to prevail, on scientific grounds. It may bo well to 
remember that, " of tho two great mtnds of the lev- 
entecntU century, Newton and Leibnitz, both pro* 
foundly religious as well as philosophical, ono pro- 
duced the theory of gravitation, tho other objected to 
that theory that it was subversive of natural religion; 
also that tho nebular hypothesis— a natural conse- 
quence* of the theory of gravitation and of tho sub- 
sequent progress of physical and astronomical dis- 
covery — lias been denounced as atheistical even down 
to our day." It lias now outlived anathema. 

It is undeniablo that Mr. Darwin lays himself open 
to this kind of attack. Tho propounder of natural 
selection might bo expected to make tho most of tho 
principle, and to overwork tho law of parsimony in 
its behalf. And a system in which exeprisito adapta- 
tion of means to ends, complicated interdependences, 
and orderly sequences, appear as results instead of be- 
ing introduced as factors, and in which special design 
is ignored in tho particulars, must needs be obnoxious, 
unless guarded as we suppose Mr. Darwin might have 
guarded his ground if ho had chosen to do so. Our 
own opinion, after long consideration, is, that Mr. 
Darwin has no atheistical intent; and that, as respects 
the test question of design in Nature, hts vlow limy 
bo made dear to the theological mind by likening it 
to that of tho "believer in general but not in particu- 
lar Providence." There is no need to cull passages in 
support of this interpretation from his various works 
whilo tho author — tho most candid of men — retains 
through all tho editions of tho " Origin of Species " 
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the two mottoes from Whowoll and Bishop But- 
ler. 1 

Tho gist of tbo matter lies in the answer that 
should bo rendered to tho questions— 1. Do order and 
useful-working collocation, pervading a system through- 
out all its parts, prove design f and, 2. Is such evi- 
dence negatived or invalidated by the probability that 
theso particular collocations belong to lineal series of 
such in time, and diversified in the course of Nature 
—grown up, so to say, step by step! We do not 
use tho tonus " adaptation," "arrangement of means 
to ends, 91 and the like, because they beg the ques- 
tion in stating it. 

Finally, ought not theologians to consider whether 
they have not already, in principle, conceded to the 
geologists and physicists all that they are asked to con- 
cedo to tho evolutionists ; whether, indeed, the main 
natural theological difficulties which attend tho doe- 
trino of evolution — serious as they may be — are not 
virtually contained in tho admission that thero is a 
system of Nature with fixed laws. This, at least, we 
may say, that, under a system in which so much is 
done " by tho establishment of general laws," it is 

1 •' lint tilth regard to thfl material world, ws can at leaat go so tkt 
at this— wo ran prrrelvo (hut events aro brought about, not by l»*tt* 
IuUmI lntL«r)mnltloiin of cllvltio power, exertod In each particular cast, 
but by tho cetublUhmcnt of general laws."— » llfc trr/fr Bridgwater 
Treati*. 

44 The only dUtlnct meaning of the word • natural • la Hated^/xtd, °? 
it tiled; alnco what U natural an much requires and presupposes aa in- 
telligent agent to render It ao— I. e., to cfloct it continually or at stated 
time*— a* what la supernatural or miraculous docs to effect It for once." 
—ButUr % $ Analogy. 



200 DARWINIAN 

legitimate for any ono to prove, if lie can, that any 
particular thing in the natural world is so done ; and 
it is tho proper business of scientific tnon to push tholr 
enquiries in this direction. 

It is beside the point for Dr. I lodge to object that, 
" from the nature of the case, what concorus tho ori- 
gin of things cannot be known except by a supernat- 
ural revelation ; " that "science has to do with tho 
facts and laws of Nature : hero tho question concerns 
the origin of such facts." For tho very object of tho 
evolutionists, and of Mr, Darwin in particular, is to 
removo these subjects from tho category of origina- 
tion, and to bring them under the domain of scienco 
by treating them as questions about how things go on, 
not. how they began. Whether tho succession of liv- 
ing forms on the earth is or is not among tho facts and 
laws of Nature, is tho very matter in controversy. 

Moreover, adds Dr. Hodge, it has beon conceded 
that in this matter " proofs, in tho proper sense of tho 
word, arc not to bo had ; we are beyond the region of 
demonstration, and havo only probabilities to con- 
sider." Wherefore "Christians have a right to pro- 
test against tho arraying of probabilities against tho 
clear teachings of Scripture." The word is italicized, 
as if to intimato that probabilities havo no claims 
which a theologian is bound to respect. As to array- 
ing them against Scripture, there is nothing whatever 
in tho essay referred to that justifies tho statement. 
Indeed, no occasion offered ; for tho writer was dis- 
cussing evolution in its relations to theism, not to 
Biblical theology, and probably would not bo disposed 
to intermix arguments so different in kind as thoso 



EVOLUTION AND THEOLOOT. 861 

from natural science and those from revelation. To 
pursue each independently, according to its own 
method, and then to compare the result*, is thought 
to be tho better modo of proceeding. The weighing 
of probabilities wo had regarded as a proper exercise 
of tho mind preparatory to fortningan opinion. Prob» 
abilities, hypotheses, and even surmises, whatever 
they may be worth, are just what, as it seems to us, 
theologians ought not to be foremost in decrying, 
particularly those who deal with tho reconciliation of 
science with Scripture, Genesis with geology, and the 
like. As soon as they go beyond the literal statements 
even of tho English text, and enter into the details of 
the subject, they find ample occasion and display a 
special aptitude for producing and using them, not 
always with very satisfactory results. It is not, per- 
haps, for us to suggest that the theological army in the 
pant has been too much encumbered with impedimenta 
for. elective aggression in tho conflict against atheis- 
tic tendencies in modern science ; and that in resist- 
ing attack it has endeavored to hold too much ground, 
so wasting strength in the obstinato defense of posi- 
tions which have become unimportant as well as un- 
tenable. Some of tho arguments, as well as the guns, 
which well served a former generation, need to bo 
replaced by others of longer rango and greator pene- 
tration. 

If tho theologians are slow to discern the signs 
and exigencies of tho times, the religious philosophi- 
cal naturalists must be looked to. Since the above re- 
marks were written, Prof. Lo Contc's " Religion and 

Science," just issued, has come to our hands. It is a 

12 
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series of nineteen Sunday lectured on the relation of 
natural and revealed religion, prepared in tlio first in- 
stance for a Bible-class of young men, his pupils in 
the University of South Carolina! repeated to similar 
classes at the University of California, and finally de- 
livered to a larger and general audience. They aro 
printed, tho preface states, from a verbatim report, 
with only verbal alterations and corrections of somo 
redundancies consequent upon extemporaneous deliv- 
ery. They are not, wc find, lectures on science under 
a religious aspect, but discourses upon Christian theol- 
ogy and its foundations from a scientific layman's point 
of view, with illustrations from his own lines of study. 
As the headings slipw, they cover, or, more correctly 
speaking, range over, almost tho whole field of the- 
ological thought, beginning with the personality of 
Deity as revealed in Nature, the spiritual naturo and 
attributes of Deity, and the incarnation ; discussing 
by the way the general relations of theology to science* 
man, and his place in Nature ; and ending with a dis- 
cussion of predestination and free-will, ami of prayer 
in relation to invariable law — all in a volume of threo 
hundred and twenty-four duodecimo pages I And yet 
the author remarks that many important subjects havo 
been omitted because ho felt unable to present them 
in a satisfactory manner from a scientific point of view. 
"NVo note, indeed, that one or two topics which would 
naturally come in his way— such, crucially, as tlie re- 
lation of evolution to tho human race — aro somewhat 
conspicuously absent. That most of the momentous 
subjects which ho takes tip aro treated discursively, 
and not exhaustively, is all tho better for his readers. 
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What they and we most want to know is, bow these 
•orlont matters are viewed by an honest, enlightened, 
and devout scientific man. To solve the mysteries of 
the univorsc, as the Freneh lady required a philosopher 
to explain his new system, "dans un mot? is beyond 
rational expectation. 

All that we have time and need to say of this lit- 
tip book upon great subjects relates to its spirit and to 
tho view it takes of evolution. Its theology is wholly 
orthodox ; its tone devotional, charitable, and hopeful ; 
its confidence in religious truth, as taught both in Xa- 
turo and revelation, complete; tho illustrations often 
happy, but often too rhetorical ; the science, as might 
bo expected from this author, unimpeachable as re- 
gards matters of fact, discreet as to matters of Opin- 
ion. Tho argument from design in tho first lecture 
brings up tho subject of the introduction of species. 
Of tin*, considered " as a question of history, there is 
no witness on tho stand except geology." 

"Tho present condition of geological evidence is undoubted* 
\y in favor of some degreo of suddenness— U against infinite 
gradation*. Tho evidence may bo meagre . . • . but whether 
tnengro or not, it it all tho cvidenco wo havo. • • • Now, the 
ovidt*nco of- geology to-day iff, that species scorn to come in sad* 
donly and in full perfection, remain substantially unchanged dur- 
ing tho term of their existence, and pass away In full perfection. 
Oilier species tako their plnco Apparently by substitution, not 
by trniiHiniitation, Hut you will n*k mo, * Do you, then, reject the 
doctrine of evolution) Do you accept tho creation of species 
directly and without secondary agencies and process* t * I an- 
swer, No ! Hclunco knows nothing of phenomena which do not 
take place by secondary causes and processes, 8he does not den y 
sueh occurrence, for true Beicnco Is not dogmatic, and she knows 



204 DA11WLVIAXA 

full well that! tractng tip tlio phenomena from causo to eauso, 
wo must soroowhero reach tho more direct agoncy of a First 
Causo, • . . It Is evident that, liowover spoolcs wore Intro* 
duccd, whether suddenly or gradually, It Is tho duty of Sclcnco 
ever to strivo to understand tho means and processes by which 
species originated. . • . Now, of tho various concclvablo too* 
ondary causes and processes, by somo of which wo must bellovo 
species originated, by fur tho most probable is certainly that of 
evolution from other species." 

[Wo tni#Ut interpose (ho remark that tho witness 
on tho bland, if subjected to crons-cxamination by a 
biologist, might bo made to give a good deal of testi- 
mony in favor of transmutation rather than subhtitu* 
tion.] 

After referring to diircrcntddcas an to the cause or 
mode of evolution, ho conclude* that it can make no 
difference, bo far an tho argument of dchign in Naturo 
is concerned, whether thero bo evolution or not, or 
whether, in the ease of evolution, the change bo parox- 
ysmal or uniform, "Wo may infer even that ho accept* 
the idea that " physical and chemical forces are changed 
Into vital force, and v!<v ivyv»/f. w Physical* Inelino 
more readily to thin than physlologUs; and If what U 
called vital force bo a foivo in tho physicists' sense*, 
then it is almost certainly so, J>ut tho illustration on 
page 275 touches this point only seemingly. It really 
concerns only tlip storing and tho using of physical 
force in a living organism. If, for want of a special 
expression, wo continue to uso tho term vital forco to 
designate that intangible something which directs and 
governs tho accumulation nnd cxpondituro of physical 
forco in organisms,. then there is as yet no proof nnd 
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JItUo likelihood that tills is correlate with physical 
force. 

" A fow words upon the first chapter of Genesis 
nnd tho Mosaic cosmogony, and I am done/' says Prof. 
1x3 Conto, and so aro wo : 

41 It might bo expected by many that, after quaking of 
schemes of reconciliation, I should give mine also. Ttj Chris- 
tian friends, theso McliotiicA of reconciliation become dolly more 
and mora dUtnMtcfu) to me. I have uned tbcin in times pant; 
but now tho deliberate construction of audi schemes teems to 
mo altnoht liko tritlhg with tho words of Scripture and tho 
teaching* of Nature. They seem to me almost irreverent, and 
quite foreign to tho true, humble, liberal spirit of Christianity; 
they aro so ovideiitly nrtllklul, so evidently mcro ingenious 
human devices. It seems to mo that if wo will only regard 
the two books In the philo*ophical spirit which I have endeav- 
ored to dcftrriho, and then simply wait nnd possess our souls 
in patience, tho qticHtlon* In dUputo will soon adjuat them- 
selves as other nimilur questions have already done." 



VIII. 

WHAT !• !>AHW1NMM f ' 
(Thi Nation, Mty «\ WO 

Tub question which Dr. llodgo asks ho promptly 
and docisivoly answers: u What is Darwinism! It li 
athcistn." 

Leaving aside all subsidiary and incidental mattery 
let us consider — 1. 'What tho Darwinian doctrhto is, 
and 2. How it Is proved to l>o atheistic. Dr. Hod^u'il 
own statement of it cannot ho very much bettered: 

"111* [Darwin 1 *] work on tho 'Origin of H|k*oIu« 9 doei not 
purport to bo philosophical. In thin u*poet It U very ditlcrciit 
from tho cognate work* of Mr. Spencer, Darwin doe* not npeeu- 
Into on tho origin of tho universe, on tho nature of mutter or o( 
force. Ho In almply a iintiira1Ut 9 a careful and laborious oh- 
server, itkiltfiil In hU dcH<*rlptloii», and tdnguhirly candid In deal* 
Ing with tho dimVultlcs In tho way of hU peculiar dootriuo. Ho 
set beforo himself a »inglo problem — namely, Ilow tiro tho fauna 

1 " What U Darwinian ? Ily C'lwrli* Ilodgo, lV1ttct;t«iii 9 N. J." Now 
York: Scriluicr, Armstrong k Co. 1871. 

44 Tho Duct i hie of K volution. Ny Alexander Wlnehell, IX. I)., oto. 19 
Now York: Harper k Drothcn. 1871. 

"DarwluUtn and Dcnlgn; or, Creation by Evolution. Ily Goorgo 
St. Clair.** London: Hodder k titoughton, 1873, 

11 Westminster Kormniw. Ily tho Kev. Oniric* Klug»h% F. L, ft, 
P. 0. B., Canon of Wcrtturinxtcr, otc. M London and Now York i Mao* 
ttlllan k Co. 1874, 
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and flora of oar aarth to U accounted fort . . . To aoeoont for 
the exlstonco of matter and life, Mr. Darwin admit* a Creator. 
Tills la dono explicitly and repeatedly* • . . Ho assumes the ef- 
ficiency of physical cau«e«, ihowing no diopooltion to rooolto them 
into mind-force or into the efficiency ofikt Firot Caun. • • • Uo 
a**umcs, also, tlio existence of life In tho form of one or mora 
primordial germ*. • • . How all living things oh earth, Includ- 
ing tho oudlo** variety of plant* mid all the diversity of animals, 
• • • have doNcciidod from tho primordial animalcule, he thinks, 
may ho accounted for by tho operation of the following natural 
law*, vlf.t Flr*t, tho laW of Heredity, or that by which Ilka 
begets llko— tlio offspring are liko tho parent Socond, tho law 
of Variation; that K whllo tho offspring are In all essential 
characteristic* liko their linmediuto progenitor, they nevortho* 
lew vary moro or less within narrow HmiU from their parent 
and from each other, Somo of these variations are Indifferent, 
Home deterioration*, somo improvements— that is, such as enable 
tho plant or animal to exorciso Its functions to greater advan- 
tage. Third, tho law of Over-Production. All plants and anU 
unit* fund to liicrcano In a geometrical ratio, and therefore tend 
to overrun enormounly tho mean* of support. If all the soimIi 
of a plant, all tho spawn of a fl«h, were to arrlvo at maturity, la 
a very short time the world could not contain them. Hence, 
of fiocoMNity, arises a struggle for life. Only a few of the myri- 
ad* born can poMihly llvo. Fourth, here comes in tho law of 
Natural Ht lection, or the Hurvlval of tho Fittest; that Is, If any 
individual of a given species of plant or animal happens to havo 
a slight deviation from tho normal ty|>o favorable to its success 
In tho strugglo for life, It will survive. This variation, by tho 
law of heredity, will bo transmitted to its offspring, and by them 
again to their*. Boon these favored ones gain the ascendency, 
and tho Ichs favored perMi, and the modification becomes c«tab- 
lUhed In tho specie*. After a time, another and another of such 
favorable variation* occur, with like results. Thus, very gradu- 
ally, great changes of structure are Introduced, and not only 
species, but genera, families, and order*, In tho vegetable and 
animal world, aro produced " (pp. 20-29). . 
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Now, tho truth or tho probability of Darwin's hy- 
pothesis is not hero tho question, but only its congru* 
ity or incongruity with theism. Wo need tnko only 
one exception to this abstract of it, but that is an 
important one for tho present investigation. It is to 
the sentence which we hnvo italicized in tho earlier 
part of Dr. Hodge's own statement of what Darwin- 
ism is. "With it begins our inquiry as to how ho 
proves the doctrine to be atheistic. 

First, if wo rightly apprehend it; a suggestion of 
atheism is infused into tho premises in a ncgativo 
form: Mr. Darwin shows no disposition to resolve 
the efficiency -of physical causes into the efficiency of 
the First Cause. Next (on page 4H) comes tho posi- 
tive charge that " Mr, Darwin, although himself a the- 
ist," maintains that " the contrivances manifested in 
the organs of plants and animals . . . . aronotduoto 
the continued cooperation and control of tho divine 
mind, nor to tho original purpose of God in tho con- 
stitution of the universe." As to tho negative state- 
ment, it might suffice to recall Dr. Hodge's truthful 
remark that Darwin " is simply a naturalist," and that 
"his work on tho origin of species docs not purport to 
be philosophical." In physical and physiological trea- 
tises, the most religious men rarely think it necessary 
to postulate tho First Cause, nor are they misjudged 
by tho omission. Hut surely Mr. Darwin does show 
the disposition which our author denies him, not only 
by implication in many instances, but most explicitly 
whero one would naturally look for it, namely — at tho 
closo of the volumo in question: "To my mind, it 
accords better with what wo know of tho laws im- 
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prossod on matter by tlio Creator/' etc. If tliat docs 
not refer tlio efficiency of physical causes to tlie First 
Cause, what form of words could do sot Tlio poai- 
tivo charge appears to bo equally gratuitous. In both 
Dr. Ilodgo must have overlooked tlio beginning as 
well as the end of the volumo which he judges so hard* 
ly. Just as mathematicians and physicists, in their' 
systems, aro wont to postulate tlio fundamental and 
undeniable truths they are concerned with, or what 
they take for such and require to be taken for granted, 
so Mr. Darwin postulate*, upon tlio first page of his 
notable work, and in the words of Whcwell and UUh* 
op Dutlcr: 1. The establishment by divine power of 
general laws, according to which, rather than by insu- 
lated interpositions in each particular case,, events aro 
brought about in the material world; and 2. That by 
the word " natural " is meant " stated, fixed, or settled," 
by. this samo power, "sinco what is natural as much 
requires and presupposes an intelligent agent to ren- 
der it fio—i. e M to effect it continually or at stated 
times— as what is supernatural or miraculous does to 
effect it for once." * So when Mr. Darwin makes such 
largo and freo uso of "natural as antithetical to super- 
natural" causes, wo aro left in no doubt as to the ul- 
timate source which ho refers them to. Rather let ns 
say there ought to be no doubt, unless there are other 
grounds for it to rest upon. 

Such ground thcro must be, or seem to be, to jus- 
tify or exciiKo a veteran divine and scholar liko Dr. 
Hodgo in his deduction of pure atheism from a system 

1 Tlirun (wo poMiiUtc-mottocii aro quoted In full In a prerloua article 
In No. 440 of tho Nation (pago 2.10 of tho prcaont volumo), 
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producod by a confessed thcist, and based, at wo bare 
seen, upon thoroughly orthodox fundamental concep- 
tions. Even if we may not hope to reconcile the dif- 
ference between tho theologian and tho naturalist) it 
may bo well to ascertain whero their real divergent*) 
begins, or ought to begin, and what it amounts to. 
Seemingly, it is in their proximate, not in their ulti- 
mate, principles, as Dr. Hodgo insists when lie declares 
that tho wholo drift of Darwinism U to prove that 
every thing " may bo accounted for by the blind opera- 
tion of natural causes, without any intention, purpose 9 
or cooperation of God" (pago 04). " Why don't ho 
say," cries tho theologian, " that the complicated or- 
gans of plants and animals are tho product of the di- 
vino intelligence? If (tod 'nario them, it makes no 
difference, so far as tho question of design is concerned, 
how ho mado them,, whether at once or by process of 
evolution" (pago 58). liut, as wo have seen, Mr. Dar- 
win docs say that, and ho over and over implies it 
when ho refers the production of species l4 to second- 
ary causes," and likens their origination to tho origi- 
nation of individuals ; species being series of individuals 
with greater difference. It is not for tho theologian 
to object that the power which made individual men 
and other animals, and all tho dilTcrcuccs which tho 
races of mankind exhibit, through secondary causes, 
could not havo originated congeries of more or 
less greatly differing individuals through tho same 
causes. 

Clearly, then, tho difference between tho theologian 
and tho naturalist is not fundamental, and ovolution 
may bo as profoundly and as particularly theistic as it is 
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Increasingly probable. The taint of atheism which, in 
Dr. Ilodge's view, leavens the whole lump, is not in- 
herent in the original grain of Darwinism— in the 
principle* posited — but has somehow been introduced 
in the subsequent treatment Possibly, when found, 
it may be eliminated. Perhaps there is mutual mis- 
apprehension growing out of somo ambiguity in the 
uso of terms. " Without any intention, purpose, or 
cooperation of God»" These are sweeping and effect- 
ual words. How came they to be applied to natural 
selection by a divine who professes that God ordained 
whatsoever comcth to pass? In this wise: "Tho 
point to bo proved is, that it is the distinctive doctrine 
of Mr. Darwin that species owe their origin — 1. Not to 
tho original intention of the divine mind ; 2. Not to 
special acts of creation calling new forms into exist- 
ence at certain epochs ; 3. Not to the constant and 
everywhere operative efficiency. of God guiding physi- 
cal causes in the production of intended effects ; but 4. 
To the gradual accumulation of unintended variations 
of structure and instinct securing some advantage to 
their subjects" (page 52). Then Dr. I lodge adduces 
"Darwin's own. testimony , M to tho purport that natu- 
ral selection denotes the totality of natural causes and 
their interactions, physical and physiological, repro- 
duction, variation, birth, struggle, extinction— in short, 
all that is going on in Nature; that tho variations 
which in this interplay are picked out for survival are 
pot intentionally guided; that "nothing can bo 
more hopeless than tho attempt to explain this simi- 
larity of pattern in members of the 6amo class by 
utility or the doctrine of final causes" (which Dr. 
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Hodge takes to be the denial of any »uch thing ai final 
causes) ; and that the interactions and processes going 
on which constitute natural selection may suffice to oo» 
count for tho present diversity of animals and plants 
(primordial organisms being postulated and time 
enough giveu) with all their structures and adapta- 
tions — that is, to account for them scientifically, as 
science accounts for other things. 

A good deal may ho made of this, but does it sus- 
tain the indictment i Moreover, the counts of tho in- 
dictment may bo demurred to. It seems to us that 
only one of tho three points which Darwin is said to 
deny is really opposed to the fourth, which he is said 
to maintain, except as concern* the perhaps ambigu- 
ous word unintended. Otherwise, tho origin of hjhj- 
cies through the gradual accumulation of variations— 
i. e., by the addition of a series of Mnall differences— 
is surely not incongruous with their origin through 
"tho original intention of tho divine mind" or 
through "tho constant and everywhere operative ef- 
ficiency of (Jod." One or both of these Mr. Darwin 
(being, as Dr. llodgc says, a t heist) must needs hold to 
in some form or other ; whereforo he may be presumed 
to hold tho fourth proposition in such wiso as not 
really to contradict the iirst or tho third. The proper 
antithesis is with tho second proposition only, and tho 
jssuo comes to this: Ilavo tho multitudinous forms 
of living creatures, past and present, been produced 
by as many special and independent acts of creation at 
very numerous epochs? Or havo they originated un- 
der causes as natural as reproduction and birth, and 
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no mora so, by tho variation and change of preceding 
into succeeding species ! 

Those who accept the latter alternative are evolu- 
tionist*. And Dr. Hodge fairly allows that their 
view*, although clearly wrong, may be genuinely the- 
istic. Surely they need not become tiro less so by tho 
discovery or by the conjecture of natural operations 
through which this diversification and continued adap- 
tation of species to conditions is brought about* 
Now, Mr. Darwin thinks — and by this ho is distin- 
guished from most evolutionists— that he can assign 
actual natural cause*, adequate to tho production of 
tho present out of the preceding state of the animal 
and vegetable world, and so on backward—thus unit* 
ing, not indeed tho beginning but the far past with 
tho present in one coherent system of Nature. But in 
assigning actual natural causes and processes, and ap- 
plying them to tho explanation of the whole case, Mr. 
Darwin assumes tho obligation of maintaining their 
general sufficiency — a task from which the numerous 
advocates and acceptors of evolution on the general 
concurrence of probabilities and its usefulness as a 
working hypothesis (with or without much conception 
of tho manner how) aro happily free. Having hit 
upon a modus operandi which all who understand it 
admit will explain something, and many that it will 
explain very much, it is to bo expected that Mr. Dar- 
win will mako tho most of it. Doubtless ho is far 
from protending to know all the causes and operations 
at work ; ho has already added some and restricted the 
range of others ; ho probably looks for additions to 
their number and new illustrations of their efficiency; 
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but ho is bound to expect tliom all to fall within the 
category of what ho calls natural selection (a most ex- 
pansible principle), or to be congruous with it— that is, 
that they shall bo natural causes. Also-— and this is 
the critical point — ho is bound to maintain their MiflU 
cioncy without intervention* 

Here, at length, wo reach the essential dilTcrcnco 
between Darwin, as wo uuderhtaud him, and Dr. 
Hodge. Tho terms which Darwin sometimes lines, 
and doubtless somo of tho ideas they represent, aro 
not such as wo should adopt or like to defend ; and wo 
may say once for all — asido though it bo from the 
present issue — that, in our opinion, tho adequacy of 
the assigned causes to tho explanation of the phenomena 
lias not been ma<le out. JSutwodo not understand 
liim to deny "purpose, intention, or tho cooperation 
of God" in Nature. This would be as gratuitous as 
unphilosophical, not to say unscientific. When he 
speaks of this or that particular or phase in tho eourso 
of events or the procession of organic forms as not 
intended, ho seems to mean not specially and disjunc- 
tively intended and not brought about by intervention. 
Purposo in the whole, as we suppose, is not denied but 
implied. And when one considers how, under what- 
ever view of the case, the designed and tho Contingent 
lie inextricably commingled in this world of ours, pant 
man's ilihcntunglcmcnt, and into what metaphysical 
dilemmas tho attempt at unraveling them leads, wo 
cannot greatly blame tho naturalist for relegating such 
problems to tho philosopher and the theologian. If 
charitable, these will place tho most favorable con- 
struction upon attempts to extend and unify the opera- 
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tion of known socondary causes, this being the proper 
business of the naturalist and physicist; if wise, 
the y Will be careful not to predicate or suggest the ab- 
senco of intention from what comes about by degrees 
through tho continuous operation of physical causes, 
even in tho organic world, lest, in their endeavor to re- 
tain a probable excess of supernatural ism in that realm 
of Nature, they cut away the grounds for recognizing 
it at all in inorganic Nature, and so fall into the saino 
condemnation that somo of them award to the Dar- 
winian, 

Moreover, it is not certain that Mr. Darwin would 
very much better his cane, Dr. 1 lodge being judge, if 
he did propound nomo theory of the nexus of divino 
en u nation and natural law*, or even if ho explicitly 
adopted the ono or the other of tho views which ho is 
charged with rejecting. Kither way ho might meet a 
procniHtcan fate ; and, although a saving amount of 
theism might remain, ho would not bo sound or coin* 
fort able, lor, if ho predicates "tho constant and 
everywhere operative* eflleiency of God," ho may 
41 lapse into the same doctrine" that the Duke of Ar- 
gyll and Sir John Ilcrsehel "6ccra inclined to," tho 
latter of whom is blamed for thinking "it but reason- 
able to regard tho forco of gravitation as tho direct or 
indirect reHult of a consciousness or will existing some* 
where/' and tho former for regarding "it unphilo- 
Hophical Ho think or speak as if tho forces of Nature 
were either independent of or even separate from tho 
Creator's power ,M (page 21): while if ho falls back 
upon an "original intention of tho divine mind," en* 
dowing matter with forces which he. foresaw and in- 
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tended ahoii1d\produco such results as tlicso contriv- 
ances in Nntuta lie is told (\n\tfv* 44-40) tlint this 
Imnbihea God front tlio world, and in iueoiiHUtontM'ith 
obvious fact*. And that because of iU implying that 
"Ho never interferes to guide the operation of physi- 
cal causes." Wo italicize tho word, for interference 
proves to be the keynote of Dr. Hodge's 8ptem. In- 
terference with a divinely ordained physical Nature for 
tho accomplishment of natural reMiltst -An unortho- 
dox friend has junt imparted to uh, with much mis- 
giving and solicitude lest ho should be thought ir- 
reverent, his tentative hypothesis, which in, that ©yen 
tho Creator may bo conceived to have improved with 
time and experience! Never before was this theory 
so plainly and barely put before us. Wo were obliged 
to nay that, in principle and by implication, it was not 
wholly original. 

Ihit in such matter*, which aro far too high for uh, 
no one is justly to be held responsible for tho conclu- 
sions which another May draw from his principle* or 
assumptions. Dr. 1 lodge's particular view should bo 
gathered from his own statement of it : 

44 In tho external world tlicro Is always and everywhere In- 
disputable evldcnco of tho activity of two kind* of force, tho 
one physical, tho other mental. The physical belongs to matter, 
And is duo to tho properties with which It tins been endowed; 
tho other Is the every w Ire ro prcHcnt and over-acting mind of 
Ciod. To tho latter aro to bo referred all tho manifestations of 
design in Nature, and tho ordering of events in Providence, 
This doetrino does tint ijrnoro tho etllclcnry of second cannon; 
it simply iisMcrt* that (Jod overrules and controls them. Thus 
tho Psalmist say*! *l am fonrfully and wonderfully made. My 
pulmtanoo wan not hid from Thee when 1 was made In secret, 
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tad oorlootljr wrought (or tmbroldorod) la tlia lower parts of 
ilia *arth« ♦ ♦ t (iod fnukcs ths grass to grow, and liorbt for 
tlia children of men,* Ho somls ruin, front, and snow. Ha • 
controls the wind* and tho waves. Ho determines tho costing 
of tho lot, U10 flight of an arrow, and tlia falling of a sparrow " 
(|>sg«s 41), 44). 

Far bo it from us to object to this modo of con- 
ceiving divino causation, although, like tho two other 
thcistic conception* referred to, it has ita difficulties, 
and perhaps tho diillculties of both. But, if wo un- 
derstand it, it draws an unusually hard and fast lino 
between causation in organic and inorganic Nature, 
seems to look for no manifestation of design in tho 
latter except aa "God overrules and controls "second 
cauHca, and, finally, refers to this overruling and con- 
trolling (rather than to a normal action through en- 
dowment) all embryonic development, tho growth of 
vegetables, and tho like, lie even adds, without 
break or distinction, tho sending of rain, frost, and 
snow, tho flight of an arrow, and tho falling of a spar- 
row. Homchow wo must havo misconceived tho bear- 
ing of tho statement; but so it stands as.otio of " tho 
three way*," and tho right way, of * 4 accounting for 
contrivances in. Nature;" tho other two being — 1. 
Their reference to tho blind operation of natural 
cauHcs ; and, 2. That they wcro foreseen and purposed 
by God, m)io endowed matter with forces which he 
foresaw and intended should produce such results, but 
never interfere* to guide their operation. 

In animadverting upon this latter view, Dr. Ilodgo 
brings forward an argument against evolution, with 
tho examination of which our remarks must clo'o: 



278 DARWINIANA. 

"Paley, indeed, says that If the construction of a watoh be 
an undonlablo ovldonco of design, It would be a still tnoro *on« 
dorful manifestation of skill If a watch could bo tnado to pro- 
duce other watches, and, It may bo added, not out/ other 
watches, but all kinds of timepieces, in endless variety, 80 It 
has been asked, If a man cau mako a telescope, whji cannot 
God make a telescope which produces others llko Itself! This 
is simply asking whether matter can be mado to do tho work 
of mind. Tho idea involves a contradiction. For a telescope 
to make a telescope supposes It to select copper and zinc In due 
proportion*, and fuso them Into brass; to J'n*hion that brats 
into inter-entering tubes; to collect and cotuhluo tho roquUito 
materials for tho different kinds of gin** needed ; to melt them, 
grind, fashion, and polish them, adjust their dciiMltics, focal dis- 
tances, etc., etc. A man who can belicvo that brass can do 
all this might as well believe in (Sod " (pp. 45, U\). 

If Dr. Hodge's meaning in, that matter uncoil- 
structed cannot do the work of mind; ho misses tho 
point altogether; for original construction by nn in* 
tclligcot mind is given in tho premise*. If ho means 
that tho niacin no cannot originate tho power that 
operates it, this is conceded by all except believer* in 
perpetual motion, and it equally misses tho point ; for 
tho operating power is given in tho caso of tho watch, 
and implied in that of the reproductive telescopo. 
But if ho means that matter cannot bo made to do tho 
work of mind in count ruction*, machine*, or organ- 
isms, ho is surely wrong, "Molvilup aiubtilnntlo" 
vel scribendo; ho confuted his argument in tho act of 
writing tho sentence. That is just what machines 
and organisms aro for; and a consistent Christian 
tlicist should maintain that it is what all matter is for. 
Finally, if, as wo freely suppose, ho moans none of 
these, ho must mean (unless wo aro much mistakon) 
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that organism* originated bj tlie Almighty Creator 
could not bo endowed with the power of producing 
similar organisms, or slightly dissimilar organisms, 
without successive Interventions. Then ho begs the 
very question in disputo, and that, too, in the face of 
tho primal command, " Do fruitful and multiply/ 9 and 
its consequences in every natural birth. If the actual 
fuets could bo ignored, how nicely tho parallel would 
rim I " Tho idea involves a contradiction/ 9 For an 
animal to make an Animal, or a plant to inako a plant, 
stipiKMCS it to select carbon, hydrogen, oxygen, and 
nitrogen, to combino theso into cellulose and proto- 
planm, to join with theso some phosphorus^ lime, etc., 
to build them into structures and usefully-adjusted 
organ*. A man who can believe that plants and aid* 
mals can do this (not, Indeed, in tho crude way sug» # 
gested, but in tho appointed way) w might as well 
believe in God," Yes, verily, and so ho proliably 
will, in spite of all that atheistical philosophers have 
to oiler, if not harassed and confuted by such argu- 
ments and statements as these. 

There is a long lino of gradually-increasing diver* 
genco from the ultra-orthodox view of Dr. Hodgo 
through those of such men as Sir William Thomson, 
Hcrsfhcl, Argyll, Owen, Mivart, Wallace, and Dai* 
win, down to those of Strauss, Vogt, and Uiiehncr. 
To strike the lino with telling power and good effect, 
it Is necessary to aim at tho right placo. Excellent 
as tho present volume ia in motive and clearly as it 
shows that Darwinism may bear an atheistic as well 
as a theistic interpretation, we fear that it will not 
contribute much to the reconcilement of acienco and 
religion. 
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Tlio length of tlio analysis of the first book on our 
li&t precludes tlio notices which wo intended to take 
of the three others. They arc nil tlio production of 
men who are both scientific and religious, one of them 
a celebrated divino and writer unusually versed in 
natural history. They all look upon theories of evo- 
lution either as in the way of being established or as 
not unlikely to prevail, and they confidently cxjicct 
to lose thereby no solid ground for theism or religion. 
Mr. St. Clair, a new writer, in his "Darwinism and 
Design ; or, Creation by Evolution," takes his ground 
in the following succinct statement of his preface : 

44 It is being assumed by our aelentiflc guide* tlint tlio dentin* 
argument lias been driven out of tlio field by tlio doctrine of 
evolution. It seems to bo thought by our theological teachers 
that the best defense of tlio faith U to deny evolution in Mo % 
And denouneo it as nnti-llihlieal. My voluiuo endeavors to 
show that, if evolution bo true, till is not lont; but, on the con* 
trary, something is gained: the deHigu-nrguinetit remains un- 
shaken, and the wisdom and beneficence of (Sod receive new 
illustration." 

Of his closing remark, that, so far as ho knows, 
the subject has never beforo been handled in the samo 
way for tlio samo purpose, wo Mill only say that tlio 
handling strikes us as mainly sensible) rather than as 
substantially novel. Ho traverses tlio whole ground 
of evolution, from that of tlio solar system to "tlio 
origin of moral species." JIo is clearly a theistic 
Darwinian without misgiving, and tlio arguments for 
that hypothesis and for its religious aspects obtain 
from him their most favorable presentation, while ho 
combats the dystclcology of Iliiekel, Dtichncr, etc., 
not, however, with any remarkable strength. 
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Dr. Wincbcll, chancellor of the new university at 
Syracuse, in bis volume just issued upon the " Doo» 
trine of Evolution," adopts it in the abstract as 
" clearly as tbo law of universal intelligence under 
which complex results are brought into existence' 9 
(whatever tliat may mean), accepts it practically for 
the inorganic world as a geologist should, hesitates as 
to tho organic world, and sums up the arguments for 
the origin of species by diversification unfavorably 
for the Darwinians, regarding it mainly from the 
geological side. As some of our zoologists and'palco- 
ontologists may have somewhat to say upon this matter, 
we leave it for their consideration. We are tempted 
to develop a point which Dr. Winehcll incidentally 
refers to — viz., how very modern tho idea of the inde- 
pendent creation and fixity of species is, and how well 
the old divines got on without it. Dr. Winehcll re- 
mind* us that St. Augustine and St. Thomas Aquinas 
were model evolutionists; and, where authority is de- 
ferred to, this should count for something. 

Mr. Kingslcy's cloqueiit and suggest! vo w West- 
minster Sermons," in which he touches here and 
thero upon many of tho topics which evolution brings 
up, has iucorjKtratcd into tho preface a paper which 
ho read in 1871 to a meeting of. London clergy at 
Sion College, upon certain problems of natural theol- 
ogy as affected by modern theories in science. Wo 
may hereafter havo occasion to refer to this volume. 
Meanwhile, perhaps wp may usefully conclude this 
article with two or three short extracts from it : 

44 Tho God who satlaflcs oar conscience ought moro or less 
to tattttfy our reason also. To teach that was Butler's mitotan ; 
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and ho fulfilled it well. But It it a mission whloh has to bo 
refulfilled again and again, as human tbought changes, and 
buman science develops. Fur if, in any ago or country, tbo 
God who scorns to bo rcvcalod by Nature scorns also different 
frora the God who is rovealed by tho then-popular religion, 
then that God and tho religion which tells of that God will 
gradually coaso to bo believed in. 

"For tho demands of reason— as nono know better than 
good Bishop Butler— must bo and ought to bo satisfied. And, 
therefore, when a popular war arises between tho roason of 
any generation and its theology, then it behooves tho minis- 
ters of religion to inquire, with all humility and godly fear, on 
whoso fide lies tho fault; whether tho theology which they ex* 
|H>und is all that it should be, or whether tho reason of thoso 
who impugn it is all that it should be/' 

Pronouncing it to be the duty of tho tiuturulint to 
find out tho how of thing*, and of tho natural theo- 
logian to find out tho why, Mr. Ktngsley continues: 

44 But if it be said, 'After all, thcro is no why; tho doctrlno 
of evolution, by doing away with the theory of creation, does 
away with that of filial causes,* let us answer boldly, 4 Not in 
tho least.' Wo might accept all that Mr. Darwin, all that Prof. 
Huxley, all that other most ablo men Jiavo so learnedly and 
acutely written on physical science, and yet preserve our natu- 
ral theology on tho sumo basis as that on which Butler and 
Faley left it. That we should have to develop it 1 do not deny. 

44 Let us rather look with calmness, and even with hopo and 
good-will, on: those new theories; they surely mark a tendency 
toward a more, not a less, Scriptural view of Nature. 

44 Of old it was said by Uim, without whom nothing is made, 
4 My Father worketh hitherto, and I work. 9 Shall wo quarrel 
with Seienco if she should aliow how these words aro true! 
What; in one word, should wo havo to say but this: 4 \Ve know 
of old that God was so wiso that ho could make all things; but, 
behold, lio is so much wiser than even that, that ho can mako 
all things mako themselves f ' " 



IX. 
onAfttzs dabwik : a rami. 



Two British naturalists, [Robert Brown and Cliarlee 
Darwin, have, moro than any others, impressed their 
influence upon science in tliis nineteenth century. 
Unlike as theso men and their works were and are* 
we may most readily subservo the present purpose in 
what wo are called upon to say of tho latter by briefly 
comparing and contrasting tho two. 

KoU'rt Brown died sixteen years ago, full of years 
and scientific honors, and he seems to have finished, 
several years earlier, all tho scientific work that he had 
undertaken. To the other, Charles Darwin, a fair 
number of productive years may yet remain, and are 
earnestly hoped for. Both enjoyed the great advan- 
tage of being all their lives long freo from exacting 
professional duties or cares, and 60 were able in the 
main to apply themselves to research without distrac- 
tion and according to their bent. Both, at the begin- 
ning of their career, wero attached to expeditions of 
exploration. in the southern hemisphere, where tncy 
amassed rich stores of observation and materials, and 
probably struck out, while in tho field, some of the 
best ideas which they subsequently developed. They 
worked in different fields and upon different methods; 
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only in a single instance, so far as we know, have they 
. handled the same topic ; and in this the more penetrat- 
ing insight of the younger naturalist into an interest- 
ing general problem may be appealed to in justification 
of a comparison which some will deem presumptuous. 
He this as it may, there will probably bo little dissent 
from the opinion that the characteristic trait common 
to the two is an unrivaled Hcientilic wigacity. ]u this 
theso two naturalists seem to us, each In Iiis way, pre- 
eminent. There is a characteristic likeness, too — un- 
derlying much diiTerencc-r-in their admirable manner 
of dealing with facts closely* and at first hand, without 
the interposition of the formal laws, vague ideal con- 
ceptions, or " glittering generalities" which some phil- 
osophical naturalists make large use of. 

A likeness may also bo discerned in tho way in 
which the works or contributions of predecessors and 
contemporaries aro referred to. Tho brief historical, 
summaries prefixed to many of Mr. llrown'a papers 
are models of judicial conscientiousness. And Mr. 
Darwin's evident delight at discovering that some one 
else has "said his good things beforo him," or lias 
been on the verge of uttering them, seemingly equals 
that of making the discovery himself. It reminds ono 
of Goethe's insisting that his views in morphology 
must have been held beforo him and must bo somo- 
whoro on record, so obvious did they appear to him. 

Considering tho quiet and retired lives led hy both 
theso men, and tho prominent place they aro likely to 
occupy in tho history of science, tho contrast between 
them as to contemporary and popular famo is very re- 
markable. "While Mr. IJrown was looked up to with 
the greatest reverence by all the learned botanists, ho 
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was scarcely beard of by anyone else; and out of bot- 
any ho wan unknown to science except as the discov- 
erer of tho Brownian motion of minute particle*, which 
discovery was promulgated in a privately-printed pam- 
phlet that few have ever seem Although Mr. Darwin 
had been fur twenty years well and widely known for 
his "Katiiralist's Journal," his works on u Coral I»l- 
iiihIm," ou " Vulcanic Inlands," and especially for his 
researches on tho llarnaclcs, it was not till about fifteen 
yearn ago that his naiiio beeaino popularly famous. 
Kver since no scientific name has been so widely spo- 
ken. Many others have had hypotheses or syfttems 
named after them y but no one else that we know of a 
department of bibliography. The nature of his latest 
researches accounts for most of. the difference, but not 
for all. The Origin of Species is a fascinating topic, 
having interests and connections with every branch of 
science, natural and moral. Tho investigation of rec- 
ondite nihilities is very dry and special; its questions, 
processes, and results alike— although in part generally 
presentable in the shape of morphology — are mainly^ 
like the higher mathematics, unintelligible except to 
thoso who inako them a subject of serious study. 
They arc especially 60 when presented in Mr. Hrown's 
manner. Perhaps no naturalist ever recorded the re- 
sults of his investigations in fewer words and with 
greater precision than Robert Urown: certainly no 
one ever took more pains to state nothing beyond the 
precise point in question. Indeed, we have sometimes 
fancied that ho preferred to enwrap rather than to ex- 
plain his meaning; to put it into such a form that, 
unless you follow Solomon's injunction and dig for tho 
wisdom as for hid treasure, you may hardly apprehend 
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it until you liavo found It nil out for yourself, wlion 
you will hnvo the mil Uf action of perceiving tlint Mr. 
Jlrown not only know nil about It, but had put It 
upon record. Very different from IIiIm U tho way hi 
which Mr. Darwin taken hi* readers Into hi* con- 
fidence, freely displays to them tlio Hourec* of liU 
information, and tlio working of his mind, and even 
shares with them all his doubts and misgivings, while 
in n clear exposition hp sots forth tho reasons which 
have guided him to his conclusions. Those you may 
hesitate or decline to adopt, but you feel sure that they 
have been presented with perfect fairness; and if you 
think of argument* against them you may bo confident 
that they have all been duly considered before, 

Tho sagacity which chnracteri/.cH theso two nntu- 
rnlistH in seen in tltcir micccks in linding decisive in- 
stances, and their Hiiro insight into tho meaning of 
things. As an instance of the latter on Mr. J>arwiu'rt 
par^ and a justification of our venture to comparo 
him with i\\o facile 2^ % lno y ps ho((inicoium % we will, in 
conclusion, allude to tho single instance in which they 
took the same subject in hand. In bin paper* on tho 
organs and modes of fecundation In -ttsvfi Mao and 
JlaehjHtHltw, Mr. Jlrown refers more than oueo to (J. 
K. Sprcngcl'a almost forgotten work, shows how tho 
structure of the flowers in these orders largely requires 
tho agency of insects for their fecundation, and is 
aware that "in Atclqriadcm . . . . tho insect so read- 
ily passes from one corolla to another that it not mi- 
freqncntly visits every flower of tho umbel." Ho 
must also havo contemplated tho transport of pollen 
from plant to plant by wind and insects; and wo 
know from another source that ho looked upon Sprcn- 
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gel's Idea* m fur from fantastic. Yot, instead of 
taking tlio single forward Mop which now looms to 
obvious, ho uvea hazarded (ho conjocturo that tlio 
Insect-form* of somo orchidcous flowers aro Intended 
to dolor rather than to attract insoct*. And to tlio 
explanation of all these and other extraordinary struct- 
ures, a* well an of tho arrarfgemont of blossoms In 
general, and even tho very meaning, and need of sex- 
ual propagation, woro left to bo supplied by Mr. Dar- 
win. Tho aphorism 44 Nature abhors A vacuum w is a 
characteristic specimen of tho science of the middlo 
ages. Tho aphorism w Nature abhors close fertiliza- 
tion/ 9 and tho demonstration of tho principle, belong 
to our age, and to Mr. Darwin. To havo originated 
this, and also tho principle of natural selection — tlio 
truthfulness and importance of which aro ovident tho 
moment It is apprehended— and to have applied theso 
principles to tho system of Naturo in such a manner 
as to make, within a dozen years, a deeper impression 
upon natural history than has been mado since Lin- 
mens, is ample titlo for ono man's famo. 

There is no need of our giving any account or of 
eMttinatlug the importance of such works as tho u Ori- 
gin of Speeios by means of Natural Selection," tho 
14 Variation of Animals and Plants tinder Domestica- 
tion," tho " Descent of Man, and Selection in relation 
to Sex," and tho "Expression of. tho Emotions in 
Man and Animals" — a series to which wo rtm^hope 
other volumes may in duo timo bo added. Wo would 
rather, if spaco permitted, attempt an analysis of the 
less known, but not loss masterly, subsidiary essays! 
upon tho various arrangements for insuring cross-for- 
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Miration in flowers, for tlio climbing of plants, and 
tho like. Those, as wo liavo hoard, tuny bcforo long 
bo reprinted in a volume, and supplemented by some 
long-pending but still unfinished investigations upon 
tlio action of Dioniva and Ihvwa — a capital tmbjoet 
for Mr. Darwin V bundling. 

A }>ro]><>9 to these papers, which furnish excellent 
illustration* of it, let us rocogui/.o Darwin's great sor- 
vice to natural science in bringing buck to it Teleolo- 
gy ; bo that, instead of Morphology versus Teleology, 
wo shall have Morphology wedded to Teleology, To 
many! no doubt, evolutionary Teleology comes in such 
a questionable Bhape as to seem shorn of all it* good* 
ncss; but they will think better of it in time, when 
their ideas become adjusted, and they hoc what nn 
impettiH tho new doctrines have given to investiga* 
tion. They are much mistaken who suppose that 
Darwinism is only of spcculativo importiiuco y and 
perhaps transient interest. Iiv its working applica- 
tions it has proved to be a new power, eminently 
practical and fruitful. 

And here, again, wo aro bound to note a striking 
contrast to Mr. Drown, greatly as wo rovero his 
memory, lie did far less Work than was justly to bo 
expected from him. Mr. Darwin not only ]>oints out 
tho road, but labors upon it indefatigahly and unceas- 
ingly. A most commendable nMcsse Mhjc assures 
ns that he will go on while strength (would we could 
add health) remains. The vast amount of such work 
he has already accomplished might overtax the powers 
of the strongest. That it could havo been done at all 
under constant infirm health is most wonderful. 



X. 

IMSKOTITOBOVS FLAXTSt 
(Tm *Ai¥m % Aj*U I m4 I, mi) 

That animals should food upon plants Is natural 
and normal, and tho rovorso scorns impossible. Bat 
tlio adage, u Natura non agit laltatlm," has its appli- 
cant ton ovon hero. It is tho naturalist, rather than 
Nature, that draws hard and fast lines evorywherc, 
and murks out abrupt boundaries whore sbo sliodcs 
oil with gradations. However opposite tho parts 
which animals find vegetables play in tho economy of 
tho world as tho two opposed kingdoms of organic 
Nature, it is becoming moro and more obvious that 
they arc not only two contiguous kingdoms, but are 
parts of ono wholo— -antithetical and complementary 
to each other, indeed ; but such " thin partitions do 
tho bounds divide" that no definitions yet framed 
hold good without exception. This is a world of 
transition in more senses than is commonly thought; 
and ono of tho lessons which the philosophical natu- 
ral int learns, or has to learn, is, that differences the 
moht wido and real in the main, and the most essen- 
tial, may nevertheless ho hero and thero connected or 
bridged over by gradations. Thero is a limbo filled 
with organisms which never rise high enough in the 
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scale to be manifestly cither animal or plant, unless It 
may be said of some of them that they arc each in 
turn and neither long. There are undoubted animals 
which produce the essential material of vogetablo 
fabric, or build up a part of their structure of it, or 
elaborate the characteristic lcnf-<jrcai wltich, under 
solar light, assimilates inorganic into organic matter, 
the most distinguishing function of vegetation. On 
the other hand, there are plants — microscopic, indeed, 
but unquestionable— which move spontaneously and 
freely around and among animals that arc llxed and 
rooted. And, to como without further parley to the 
matter in hand, while the majority of animals feed 
directly upon plants, "for 'tis their nature to," there 
are plants which turn the tables and feed upon them. 
Some, being parasitic upon living animals, feed insidi- 
ously and furtively ; these, although really cases in 
point, are not so extraordinary, and, as tliey belong 
to the lower orders, they are not much regarded, ex- 
cept for the harm they do* There are others, and 
thdse of the highest orders, which lure or entrap ani- 
mals in ways which may well excito our special won- 
der — all the more so since wo are now led to eoncludo 
that they not only capture but consume their prey. 

As respects the two or threo most notable in* 
stances, the conclusions which have been reached aro 
nmong the very recent acquisitions of physiological 
science. Curiously enough, however, now that they 
are made out, it appears that they wero in good part 
long ago attained, recorded, and mainly, forgotten, 
Tho earlier observations and surmises shared the com* 
mon fate of discoveries mado before tho time, or by 
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those wlio wore not sagacious enough to bring oat 
their full meaning or importance Vegetable mor- 
phology! dimly apprehended by Linnteus, initiated by 
Caspar Frederick Wolff, and again, independently 
in succcsnive generations, by Goetho and by Do Can- 
duHo, offers a parallel instance. Tho botanists of 
Goethe's day could not seo any sense, advantage, or 
practical application, to be made of the proposition 
that tho parts of a blossom answer to leaves ; and so 
tho study of homologies hud long to wait. Until 
lately it appeared to bo of no consequence whatever 
(except, perhaps to tho insect*) whether Dronera and 
fcJarraccnia caught ilics or not ; and even Dioiuca ex- 
cited only unreflecting wonder as a vegetable anomaly. 
As if there were real anomalies in Mature, and some 
one plant ]K>Hsosscd extraordinary powers denied to 
all other*, find (us was mipi»oscd) of no importance to 
ilKclfl 

That moat expert of fly-catchers, Dioiuva, of which 
so much has been written and so little known until 
lately, came very near revealing its secret to Solander 
and Ellis a hundred years ago, and doubtless to John 
Bartram, our botanical pioneer, its probable discoverer^ 
who scut it to Europe. Ellis, in. his published letter 
to Liumcurt, with which tho history begins, described 
the structuro and action of tho living trap correctly; 
noticed that the irritability which called forth tho 
quick movement cloning the trap, entirely resided in 
tho few small bristles of its upper face ; that this 
whole surfaco was studded with glands, which. proba- 
bly secreted a liquid ; and that tho trap did not open 
again when an insect was captured, even upon the 
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death of the captive, although it openod very won 
when nothing was caught, or when the irritation Mai 
caused by a bit of straw, or any such substance. It 
was Linmcus who originated the contrary and errone- 
ous statement, which has long prevailed in the book*, 
that the trap reopened when the fatigued captive 
became quiet, and let it go; as if the plant caught 
flies in mere play and pastime t Linmcus also omitted 
all allusion to a secreted liquid — which was justifiable, 
as Ellis does not state that he had actually seen any; 
and, if he did see it, quite ini>took its use, supposing 
it to be, like the nectar of flowers, a lure fur insect*, 
a bait for the trap. "Whereas, in fact, the lure, if 
there be any, must be an odor (although nothing is 
perceptible to the human olfactories) ; for the liquid 
secreted by the glands never appears until the trap 
has closed upon some insect, and held it at least for 
some hours a prisoner. 'Within twenty-four or forty- 
eight hours this glairy liquid is abundant, bathing 
and macerating the body of the perished insect Its 
analogue is not the nectar of ilowcrs, but the saliva 
or the gastrie juice I 

The observations which compel such an inference 
arc recent, and the substance of them may l>e briefly 
stated. The late Kev. Dr. M. A. Curtis (by whoso 
death, two years ago, wo lost one of our best botan- 
ists, and the master in his especial line, mycology), 
forty years and more ago resided at Wilmington, 
North Carolina, in tho midst of the only district to 
which the Dioiuea is native; and ho published, in 
1834, in the first volume of tho "Journal of tho lies- 
ton Society of Natural History," by far tho best ao- 
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count of UiU singular plant which had then appeared. 
IIo remark* that " the little prisoner is not crashed 
and suddenly destroyed! as is sometimes supposed," 
for ho had often liberated " captive flies and spider*, 
which sped away as fast as fear or joy could hasten 
them." Cut ho neglected to state, although ho must 
have noticed the fact, that the two sides of the trap, 
at first concave to the contained insect, at length flat- 
ten and close down firmly upon the prey, exerting no 
inconsiderable pressure, and insuring tho death of any 
soft-bodied insect, if it had not already succumbed to 
tho confinement and salivation. This last Dr. Curtis 
noticed, and first discerned its import, although he 
hesitated to pronounco upon its universality. That 
tho captured insects were in some way " made sub- 
servient to the nourishment of tho plant" had been 
conjectured from the first. Dr. Curtis "at times 
[and he might have always at the proper time] found 
them enveloped in a fluid of mucilaginous consistence, 
which seems to act as a solvent, the insects being more 
or less consumed in it." This was verified and the di- 
gestivo character of tho liquid well-nigh demonstrated 
six or seven years ago by Mr. Canby, of Wilmington, 
Delaware, who, upon a visit to the sister-town of 
North Carolina, and afterward at his home, followed 
up Dr. Curtis's suggestions with some capital observa- 
tion* and experiments. These were published at 
Philadelphia in the tenth' volume of Median's Gar- 
daicr*? Monthly, August, 1808; but they do not ap- 
pear to have attracted tho attention which they 
merited. 
' Tho points which Mr. Canby made out are, that 
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tliis fluid is always poured out around the captured 
insect in duo time, "if the leaf is in good condition 
and the prey suitable ; " that it comes from the leaf 
itself, and not from the decomposing insect (for, when 
the trap caught a plum-curculio, the iluid was poured 
out while ho was still alive, though very weak, and 
endeavoring, ineffectually, to cat his way out); that 
bits of raw beef,* although sometimes rejected after 
a while, were generally ueted upon in the same man- 
ner — i. e,, closed down upon tightly, slavered with 
the liquid, dissolved mainly, and absorbed ; so that, in 
tine, the iluid may well be said to be analogous to the 
gastric juice of animals, dissolving the prey and ren- 
dering it "lit for absorption by the leaf. Many leaves 
remain inactive or slowly die away after one meal; 
others reopen for a second and perhaps even a third 
capture, and arc at least capable of digesting a second 
meal. 

Before Mr. Canby's experiments had been nuulo, 
we were aware that a similar series had been made in 
England by Mr. Darwin, with the same results, and 
with jx small but highly-curious additional on<»— • 
namely, that the iluid secreted in the- trap of Pioiuva, 
like the gastric juice, has an acid reaction. Having 
begun to mention unpublished results (too long al- 
lowed to remain so), it may bo well, under tho circum- 
stances, to refer to a still more remarkable experiment 
by tho samo most sagacious investigator. ]ly a prick 
with a sharp lancet at a certain point, ho lias been 
able to paralyze one-half of tho leaf-trap, so that it 
remained motionless under the stimulus to which tho 
other half responded. Such high and sonsitivo organ- 
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ixatlon entails corresponding ailments. Mr. Canby 
tolls ns that lie gavo to one of his Dionrca-subjects a 
fatal dyspepsia by feeding it with cheese ; and under 
Mr. Darwin'* hands another suffers from jxzrajJcffia. 

rinally. Dr. Bunion-Sanderson's experiments, de- 
tailed at the lust meeting of the British Association 
lor the Advancement of Science, show that the same 
electrical currents are developed upon the closing of 
tho Diomea-trap as in the contraction of a muscle. 

If the Vcmis's Fly-trap stood alone, it would be 
doubly marvelous — iirst, on account of its carnivorous 
propensities, and then as constituting a real anomaly in 
organic Nature, to which nothing leads up. Before 
acquiescing in such a conclusion, the modern naturalUt 
would scrutinize its relatives. Xow, tho nearest rela- 
tives of our vegetable wonder arc tho sundews. 

Whilo Diomea is as local in habitation as it is sin* 
gular in struct uro and habits, the Droscpasor sundews 
are widely diffused over the world and numerous in 
species. The two whose captivating habits have at* 
traded attention abound in bogs all around the north- 
ern hemihphero. That flic* are caught by them is a 
matter of common observation ; but this was thought 
to bo purely accidental. They spread out frorfi tho 
root a circle of small leaves, tho upper face of which 
especially is beset and the margin fringed with stout 
bristles (or what seem to bo such, although the struct* 
uro is more complex), tipped by a secreting gland, 
which produces, while in vigorous state, a globule of 
clear liquid like a drop of dew— whence tho name, 
both Cireek and English. One expects these seeming 
dew-drops to bo dissipated by tho morning sun ; but 
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they remain unaffected. A touch shows that tho glis- 
tening drops aro glutinous ami extremely tenacious, its 
Hies learn to their cost on alighting, perhaps to sip tho 
tempting liquid, which acts first as a decoy and then 
like birdlime. A small fly is held so fast, and In Its 
struggles comes in contact with so many of these glu- 
tinous globules, that it seldom escapes. 

The result is much the sumo to the insect, whether 
captured in tho trap of Dioiuea or stuck fast to tho 
limed bristles of Drosera. As there are various plants 
upon whose glandular hairs or glutinous surfaces small 
insects arc habitually caught and perish, it might bo 
pure coincidence that the most effectual arrangement 
of the kind happens to occur in the nearest relatives 
of Ploiuea, Koth, a Keen tlennan holiiulsl of tho 
eighteenth ecolury, wan the llist to delect, or at least 
to record, Home evidence of Intention In I >rn*era, and 
to compare its action with that of IMomea, which, 
through Kllis's account, had shortly before been mado 
known in Europe. lie noticed the telling fact that 
not only the bristles which the unfortunate iuecct had 
conro in contact with, but also the surrounding rows, 
before widely spreading, curved inward one by one, 
although they had not been touched, so as within A 
few hours to press their glutinous tips likewise against 
tho. body of the captive insect— thus doubling or quad- 
rupling tho bonds of tho victim and (as we may now 
suspect) tho surfaces through which some part of tho 
animal substance may be imbibed. For Koth sur- 
mised that both these plants were, in their way, pro- 
(htccou*. No even observed that the dink of tho 
Drosera-lcuf itsolf often becamo concavo and enveloped 
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the pro/. Thcso facts, although mentioned now and 
thon In aomo succeeding work*, were generally forgot* 
te^ except that of the adhesion of small lusoets to the 
leaves of sundews, which must havo been observed In 
overy generation. Up to and even within a few years, 
pant, If any reference was made to these asserted move- 
ment* (us by such eminent physiologists as Mcycn and 
Trovirauus) it was to discredit thorn. Not becauso 
they are dillleult to verify, but because! being naturally 
thought improbable, it was easier to deny or ignore 
them. So completely had tho knowledge of almost a 
century ago died out in later years that, when tho sub- 
ject was taken up anew in our days by Mr. Darwin, he 
had, as wo remember, to ndvertiso for it, by sending a 
11 nolo ntiil ipiery 11 to tho mngit/lnc*, rmklng where any 
ii«MMiiint of tint HyniMiliig of llio leave* of sundew 
was recorded, 

When Mr. Darwlrt takes a matter of this sort in 
hand, ho is not likely lo leavo it whero ho found It. 
Ho not only confirmed all lioth's observations as te 
the incurving of tho bristles toward and upon an in- 
sect entangled on any part of the disk of the leaf, 
but also found that 'they responded similarly to a bit 
of muscle or other animal substance, whilo to any par- 
tides of inorganic matter they were nearly indifferent. 
To minute fragments of carbonate of ammonia, how* 
ever, they were moro responsive. As these remark- 
ablo results, attained (as wo aro ablo to attest) half a 
dozen years ago, remained unpublished (being ]x>rtiona 
of an investigation not yet completed), it would have a 
been hardly proper to mention them, wcro it not that 
independent observers wcro beginning to bring out 
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tho samo or similar facts, Mrs. Troat, of Now Jorsoy, 
noticed tlio habitual infolding of tho leaf In tho Ion- 
gcrdcavod species of sundew (American Journal of 
Science for November, 1871), as was then thought 
for tho first time — Itoth's and "WithcriiigV observa- 
tions not having been looked up. Iu recording thin, 
tho next year, in a very little book, entitled "How 
Plants llehavc," the opportunity was taken to mention. 
In tlm briefest way, tlm capital discovery of Mr. Par- 
win that tho leaves of Drnserjt art dlllcreully when 
different objects are placed upon them, tho bristle* 
closing upon a particle of raw meat as upon a living 
insect, while to a particle of chalk or wood they arc 
nearly inactive. The name facts were independently 
brought out by Mr, A. AV. llennctt at tho last year's 
meeting of the llritish Association for tho Advance- 
ment of Science, and havo been mentioned iu tho 
journal*. 

If to theso statements! which wo may cortify, wero 
added some far more extraordinary one*, communi- 
cated to the French Academy of Science iu May hint by 
M. Zcigler, a stranger story of diHcrimiuatioii on tho 
part of mindew-bristles would bo told. Ihii it is safer 
to wait for the report of tho commit lee to which these 
marvels wero referred, ami conclude this Hulllclently 
"strange eventful history" with somo details of ex- 
periments mado last summor by Mrs. Treat, of Now 
Jersey, and published in tho December number of tho 
American Naturalist It is well to note that Mrs. 
Treat selects for publication the observations of ono 
particular day in July, when tho sundew-leaves wero 
unusually active ; for their moods varv with tho weath- 
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•r, unit also In othor unaccountable) ways, although In 
goncral tlio sultrier days aro tho most appctixing \ 

■ 

11 At fifteen minutes past ten of the same day I placed bits 
of raw beef on some of tho most vigorous leaves of Droscra Ion* 
gifolla. Ten minutes past twelve, two of the leaves bad folded 
around tho beef, biding it from sight. Half-past eleven of tbo 
smne day, I placed living flies on the leaves of D. longifolisi. At 
liT 4H $ one of tho leaves had folded entirely around Its vlctim 9 
thu oilier leaves had parthilljr folded, and t lie flics had conned to 
stmntlv. Uy IT UO' lour haves had eaeh folded around a fly. 
• . . 1 tiled mineral substances— hll* of dry chalk, magnesia, 
nod pehhles, In twenty-four hours, neither tho leaves nor 
their bristles had made any move like dittoing these articles, I 
wet a piece of chalk in water, and In less than an hour the iris- 
ties were curling about it, but soon unfolded again, leaving the 
chalk free on the blade of the leaf." Parallel experiments mad* 
on l>. rotundlfollit, with bits of beef and of chalk, gave tliA sam* 
results as tu the acthm of the bristles; while with a piece of raw 
apple, after eleven hours, " part of tho bristles were clasping it, 
but not so closely as tho beef," and in twenty -four hours " nearly 
all tho bristles were curved toward it, but not many of the 
glands were touching It." 

To innfco such observations is as easy as it is inter- 
esting Throughout tho summer one has only to 
trnimfer plants of Drusora from tho bogs into pots or 
puns tilled with wet mow—If need be, allowing them 
to become chtubliahed in tho somewhat changed condi- 
tions, or oven to put otit f rcah leaves— and to watch their 
action or^.xpeilito it by placing small flies upon tho 
dihk of tho leaves. Tho more common round-leaved 
sundew acts as well as tho other by its bristle*, and 
tho leaf itself is sometimes almost equally prehensile, 
although in a different way, infolding tho whole bor- 
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dor Instead of tho summit only. Vory curious, and 
ovott somewhat painful, U tho night when a fly, nll^lit- 
ing upon tho central dow-tlp}>od bristles. In hold an 
fast as by a spider's web ; whilo tho efforts to cscapo 
not only entangle tho insect moro hopelessly an they 
exhaust its strength, but call into action tho surround- 
ing bristles, which, one by one, add to tho number of 
tho bonds, each by itself apparently fcchlo, but in 
their combination so effectual that tho fly may bo 
likened to tho sleeping Gulliver made fast in tho tiny 
but multitudinous toils of tho Liliputians. Any- 
body who can believe that such an apparatus was not 
intended to capture Hies might say tho same of a spi- 
der's web. 

Is the intention hero to bo thought any tho less 
real boeausc there aro othor species of Drosera which 
art not so perfectly adapted for fly-catching, owing 
to tho form of their leaves and tho partial or total 
want of cooperation of their scattered bristles! Ono 
such species, D. Jilijbnnis, tho thread-leaved sundew, 
is not uncommon in this country, both north and south 
of the district that Diomva locally inhabits. Its leaves 
aro long and thread-shaped, bc*et. throughout with 
glutinous gland-tipped bristle*, but wholly destituto 
of a blade. Flies, even largo ones, and even moths 
and butterflies, as Mrs. Treat and Mr. Cauby affirm 
(in tho American KiUHvaltat) y get stuck fust to theso 
bristles, whenco they seldom escape. Accidental as 
such captures arc, oven these thread-shaped leaves re- 
spond moro or less to tho contact, somewhat in tho 
manner of their brethren. In Mr. Canby's recent and 
simple experiments, made at Mr. Darwin's suggestion, 
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wlion a small 11/ alight* upon a loaf a little below lit 
nloudar apox, or when a bit of crushed fly la tlioro 
affixed, within A few hours tho tip of tho loaf bond* 
at tho point of contact, and curia over or around tho 
body in question; and Mrs. Treat even found that 
whim living flic* were pinned at half m inch in dia* 
t unco from tho leave*, theso in forty minutes had bent 
their tips jwccptibly toward tho flies, and in less than 
two hour* reached them I If this bo confirmed — and 
such a statement needs ample confirmation — then it 
may be suspected that these blender leaves not only in* 
curve after prolonged contact, just as do the leafstalks 
of many climber*, but also make free and independent 
circular sweeps, in tho manner of twining steins and 
of many tendril*. 

Correlated movement* like these indicate purpose. 
When performed by climbing plants, tho object and 
tho ad vantage aro obvious. That tho apparatus and 
tho actions of Dionceannd Droscra are purposeless and 
without advantage to the plants themselves, may have 
been believed in former days, when it was likewise 
conceived that aWtivo and functionless. organs wcro 
specially created "for tho sake of symmetry " and to 
display a plan ; but this is not according to the genius 
of modern science. 

In the cases of insccticido next to be considered, 
such evidence of intent is wanting, but other and cir- 
cumstantial evidenco may be had, sufficient to warrant 
conviction. Sarraccnias have hollow leaves in the 
form of pitchers or trumpet-shaped tubes, containing 
water, in which flies and other insects are habitually 
drowned* They are all natives of tho eastern side of 
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North America, growing in bogs or low grouud, so 
that they cannot bo supposed to need the water as such. 
Indeed, they secrete a part if not all of it. The com- 
monest species, and the only otio at the North) which 
ranges from Newfoundland to Florida, has a broad- 
mouthed pitcher with an upright lid, into which nun 
must needs fall moro or less* Tho yellow Sarraccnia, 
with long tubular leaves,- called "trumpets" in tho 
Southern States, has an arching or partly upright lid, 
raised well above the orifice, so that some water may 
rain in ; but a portion is certainly secreted there, and 
may be seen bedewing the sides and collected at tho 
bottom before the mouth. opens. In other species, tho 
orifieo is so completely overarched as essentially to 
prevent tho access of water from without. In theso 
tubes, mainly in the water, flies and other insects ac- 
cumulate, perish, and decompose. Flies thrown into 
tho open-mouthed tube of the yellow Sarraccn'ui, even 
when free from water, arc unable to get out— ono 
hardly sees why, except that they cannot ily directly 
upward; and microscopic chevaux-dc-friHC of iine, 
sharp-pointed bristles which line most of tho interior, 
pointing strictly downward, may bo a moro effectual 
obstacle to crawling up the sides than one would think 
possible. On the insido of tho lid or hood of tho pur- 
ple Northern species, tho bristles aro much stronger ; 
but an insect might escape by tho front without en- 
countering these. In this species, tho pitchers, how- 
ever, are so well supplied with water that tho insects 
which somehow are most abundantly attracted thither 
aro effectually drowned, and tho contents all summer 
long are in tho condition of a rich liquid manure. 
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That the tubes or pitchers of the Southern specie* 
are equally attractive and fatal to Aids is trell known. 
Indeed, thoy are said to be taken into houses and used 
as fly-traps. There is no perceptible odor to draw in- 
sect*, except what arises from tho decomposition of 
macerated victims ; nor is any kind of lure to be de- 
tected at the mouth of tho pitcher of tho common 
purple-flowered species. Some incredulity was there* 
fore natural M'licn it was stated by a Carolinian corre- 
spondent (Mr. B. F. Grady) that in tho long-leaved, 
yellow-flowered species the lid just above the mouth 
of the tubular pitcher habitually secretes drops of a 
sweet and viscid liquid, which attracts flies and appar- 
ently intoxicates them, sinco thoso that sip it soon 
become unsteady in gait and, mostly fall irretrievably 
into tho well beneath. But upon cultivating plants 
of this 8pccic* y obtained for the purpose, tho existence 
of this luro was abundantly verified ; and, although 
wo cannot vouch for its inebriating quality, we can 
no longer regard it as unlikely. 

No sooner was it thus ascertained that at least one 
species of Sarraccnia allures flies to their ruin than it 
began, to appear that — just as in the case of Droscra— 
most of this was a mere revival of obsolete knowledge. 
Tho " insect-destroying process w was known and well 
described sixty years ago, the part played by the sweet 
exudation indicated, and even tho intoxication per- 
haps hinted at, although evidently little thought of in 
those ante-temperance days. Dr. James Macbride, of 
South Carolina — the early associate of Elliott in his 
"Botany of South Carolina and Georgia," and to 
whose death* at tho age of thirty-three, cutting short 
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a lifo of remarkable promise, the latter touching!/ 
alludes in the preface to his socond volume— sent to 
Sir James Edward Smith an account of his observa- 
tions upon this subject, mado in 1810 and the follow- 
ing years. This was read to the Linnocan Society in 
IS 15, and published in the twelfth volume of its 
<4 Transact ions." From this forgotten paper (to which 
attention has lately been recalled) wo cull the follow- 
ing extracts, premising that the observations mostly 
rclato to a third species, Sarraccnia adunca } alias 
variolar !s y which is said to bo the most efficient fly- 
catcher of the kind : 

" If, iu the months of May, June, or July, when tho leaves 
of those plants perform their extraordinary functions in tho 
greatest perfection, somo of them bo removed to a houso and 
fixed in an erect position, it will soon bo perceived that flics aro 
attracted by them. Theso insects immediately approach tho 
fauces of tho leaves, and, leaning over their edges, appear to sip 
with eagerness something from their internal surfaces. In this 
position they linger; but at length, allured as it would seem by 
tho pleasuro of taste, they enter tho tubes. Tho fly which has 
thus changed its situation will bo seen to stand unsteadily; it 
totters for a few second*, slips, and falls to tho bottom of tho 
tubo, where it is either drowned or attempts in vain to ascend 
against tho points of tho hairs. Tho fly seldom takes wing in 
its fall and escapes. • • . In a houso much infested with Hies, 
this entrapment goes on so rapidly that a tubo is tilled in a few 
hours, and it becomes necessary to add water, tho natural 
quantity being insuflicient to drown tho imprisoned insects. 
Tho leaves of S. a dune a and rubra fa fourth species] might well 
bo employed as fly-catchers; indeed, I am credibly informed 
they aro in somo neighborhoods. ' Tho leaves of thoS.Jlara 
[tho species to which our foregoing remarks mainly relate], al- 
though thoy aro very capacious, and often grow to tho height of 
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throe foet or more, ere never found to contain so many Insects 
•• those of the species above mentioned. 

44 The cause which attracts flies it evident!/ a tweet, vlseld 
tubttnnco resembling bone/, accreted by or'exnding from the 
Internal inrfaeo of tbo tube. . • . From the margin, where It 
eommoncct, it doct not extend lower then one-fourth of an inch* 

44 The falling of the insect at toon at it enters the tube la 
wholly attributublo to the downward or Inverted position of the 
hair* of the internal surface of the leaf. At the bottom of a tube 
split open, the hairs aro plainly discernible pointing downward; 
as the eye ranges upward, thoy gradually become shorter and at* 
tenuatcd, till at or Just below the surface covered by the bait 
they are no longer perceptible to the naked eye nor to the most 
delicate touch. It is hero that the fly cannot take a hold suffi- 
ciently strong to support it»clf, but falls. The Inability of in* 
sects to crawl up agaiiiHt tho points of tho hairs I have often 
touted in tho most satisfactory manner." 

From tho last paragraph it may bo inferred that Dr. 
Macbrido did not suspect any inebriating property in 
tho nectar, and in a cloning note there is a conjecture 
of an impalpable looso powder in S.flava % at tho place 
where tho lly stands so unsteadily! and from which it 
is supposed to slide. We incline to tako Mr. Grady'* 
view of tho case. , 

Tho complete oblivion iuto which' this paper and 
tho whole subject had fallen is tho more remarkable 
when it is seen that both aro briefly but explicitly 
referred to in Elliott's book, with which botanists 
aro familiar. 

It is not so wonderful that tho far earlier allusion 
to these facts by tho younger Bartram should have 
been overlooked or disregarded. With tho genuine 
lovo of Nature and fondness for exploration, William 
Bartram did not inherit tho simplicity of his father, 
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tho earliest native botanist of this country. Fine 
writing was bis foiblo; and ttio preface to his woll- 
known " Travels " (published at Philadelphia in 1701) 
is its full-blown illustration, sometimes perhaps do- 
serving the epithet which ho applies to tho palms of 
Florida — that of pomposity. In this preface ho do- ' 
clarcs that " all tho Sarracenias aro insect-catchers, and 
so is tho Droscra rotund (folia. "Whether the insect* 
caught in their leaves, and which dissolve and mix 
with tho fluid, serve for aliment or support to theso 
kind of plants is doubtful," he thinks, but ho should 
bo credited with tho suggestion. In ono sentenco ho 
speaks of the quantities of insects which, "being in- 
vited down to sip the mellifluous exuvia from tho in- 
terior surface of tho tube, whoro they inevitably per- 
ish," being prevented from returning by tho still hairs 
all pointing downward. This, if it refers to the sweet 
secretion, would place it below, and not, as it i*,abovo 
tho bristly surface, whilo tho liquid below, charged 
with decomposing insects, is declared in nil earlier 
sentence to be "cool and animating, limpid as tho 
morning dew." Uartram was evidently writing from 
memory; and it is very doubtful if ho ever distinctly 
recognized tho sweet exudation which entices in- 
sects. 

Why should these plants tako to organic food moro 
than others! If wo cannot answer tho question, wo 
may make a probable step toward It, For plants that 
aro not parasitic, these, especially tho sundews, Imvo 
much less than tho ordinary amount of chlorophyll— 
that is, of tho universal leaf-green upon which tho for- 
mation of organic matter out of inorganic materials 
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depends. These take it instead of making it, to a cer- 
tain extent 

What Is tlio bearing of these remarkable adap- 
tations and operations upon doctrines of evolution t 
There seems hero to bo a field on which the specific 
creationist, the evolutionist with design, and the ne- 
ccsaary evolutionist, may fight out an interesting, if 
not decisive, " triangular duel/ 9 
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INSECTIVOROUS AKD CLMBIXO PLAKTt/ 
(Tm Natio*, January % ud II, 1171) 

14 Minerals grow { vegetables grow ami Hvo ; ani- 
mals grow, live, and feel }" this In tho well-worn, not 
to say out-worn, diagnosis of tho thrco kingdoms by 
Linntvufl. It must bo said of it that tlio agreement 
indicated in the first couplet is unreal, and tliat tho 
distinction declared in the second is evanescent. Crys- 
tals do not grow at all in the rciiso that plants and 
animals grow. On tho other hand, if a it'spoiiso to 
external impressions by special movements in evidence 
of feeling, vegetables share this endowment with ani- 
mals; while, if consetous feeling is meant, this can bo 
ailtrmed only of tho higher animals, "What appears to 
remain true is, that the di (Terence is one of successive 
addition. That the increment in the organic world is 
of many steps; that in tho long series no absolute 

1 " Iimcotlvorotm riant*. Ily ClintUn Darwin, M, A„ F. It. H." Willi 
Illtntt ration*, London \ John Murray, 1B7&, V\u 4<l'J, New York I 
D. A]i|»lct«»n k Co, 

44 Tho Movements on<l Huhltfl of CltmMng riunt*. Ily Clmrh* !)<tr« 
win, M. A., F. R. 8., etc.' 4 Socond Edition, M>vtm>d,.*ltli J Hunt ration*, 
London : John Murray. 1870. T|>. 2<>8. New York : D. Applvton k 
Co, 
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linos soparato, or have always separated, organisms 
which barely respond to impressions from those which 
moro Actively and variously respond, and even from 
tlioso that consciously so respond — this, as we all know, 
is what the author of tho works before us has under- 
taken to demonstrate Without reference here either 
to that part of the series with which man is connected, 
and in some sense or other forms a part of, or to that 
lower limbo where tho two organic kingdoms appar- 
ently merge — or whence, in evolutionary phrase, they 
have emerged — Mr. Darwin, in the present volumes, 
directs our attention to the behavior of tho highest 
plants alone, lie show* that some (and he might add 
that all) of them execute movements for their own 
advantage, and that some capturo and digest living 
prey. When plants are seen to move and to devour, 
what faculties are left that are distinctively animal! 

As to insectivorous or othcrwiao carnivorous plants, 
wo have so recently hero discussed this subject— before 
it attained to nil this new popularity— that a brief Ac- 
count of Mr. Darwin** investigation may suftlco.' It 

■ Tito Ma/Inn, No*. 4 ft?, 4 ft A, 1A74. It wa* In the** lomowhat tight 
Ami tkmultory, but »oh«UtitUlly acrlou*, article* that *omo account of 
Mr. Darwin'* observation* upon (ho dlgcMlvo power* of JPraera and 
JJloutta Aral appeared ; In fact, their leading fhotlvo waa to make *uf- 
Sclent reference to hi* then unpuhltfdicd dUcovcrlc* to guard igaln«t 
•ftpecteri or poMllilo claim* to priority. Dr. nurdon*Sandcr*on** lect- 
ure, and tho report In AWnr# f which Srat made thorn known In Eng- 
land, appeared Inter. 

A mUtako on our part In tho reading of a somewhat ambiguous 
Betitencd In a letter ted to tho remark, at tho cloao of tho Srat of tho*o 
artlclea (p. 208), that the leaf-trap of Dionm* had been paralysed on 
one aide In consequence of a dextcrou* puncture, What wa* commu- 
nicated really related to Drottr*. 

14 
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is full of intercfit aa a physiological rcsoareh, and it a 
model of its kind, as well for the simplicity and direct- 
ness of the means employed as for tho clearness with 
which tho results are brought out— results which any 
ono may verify now that the way to them Is pointed 
out, and which, surprising as they are,, lose half their 
wonder in tho ease and sureties* with which they seem 
to have been reached. 

liathcr more than half tho volume is devoted to 
ono subject, tho round-leaved sundew (J)rowra rotun* 
ilifoliit) % a rather common plnut in tho northern tem- 
perate zone. That Hies stick fast to its leaves, bring 
limed by the tenacious seeming dew-drops which stud 
its upper face and margin?, had long been noticed in 
Kuropo and in litis country. We have heard hunters 
and explorer* In our Northern woods refer with satis* 
faction to the fate which. In this way often befalls ono 
of their plagues, the black ily of early summer. And 
it was known to some observant botanists in tho last 
century, although forgotten or discredited in this, that 
an insect caught on tho viscid glands it has hapi>encd 
to alight upon is soon lixed by many more — not mere- 
ly in consequence of its struggles, hut by the sponta- 
neous incurvation of the stalk* of surrounding and 
untouched glands; and even tho body of the leaf hud 
been observed to incurve or become cup-shaped so as 
partly to involve the captive insect. 

Mr. Darwin's peculiar investigations not otdy con- 
firm all this, but add greater wonders v They relate to 
the sensitiveness of these tentacle*, as he prefers to call 
them, and the mode iu which it is manifested; their 
power of absorption ; their astonishing discernment of 
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tho presence of animal or other soluble acotfecd mat- 
ter, even In quantities so minute as to rival tlie spec- 
troscope— that most oxquisito instrument of modern 
research— in delicacy; and, finally, thoy establish the 
fact of a true indention, in all osscntiul rcMpccts similar 
to that of tho stomach of animals. 

First as to sensitiveness and movement ScnsU 
tivencHS is manifeHted by movement or change of form 
In response to an external impression. Tho sensitive- 
iiCHM in the sundew is all in the gland which surmounts 
the tentacle. To incite movement or other action, it 
Is neccMMiry that the gland itself should ho reached. 
Anything laid on the surfaco of the viscid drop, the 
spherule of clear, glairy liquid which it secretes, pro- 
duces no effect unless it sinks through to tho gland; 
or unless tlm stiWtattco is soluble and reaches it In 
solution, which, hi (ho earn of certain suhstaiiws, has 
tho name clfect. Hut tho glands themselves do not 
move, nor does any neighboring portion of the ten* 
taclo. The outer and longer tentacles bend inward 
(toward tho centre of tho leaf) promptly, when the 
gland is irritated or stimulated, sweeping through an 
arc of 180° or less, or more 1 — tho quickness and the 
extent of the inflection depending, in equally vigorous 
leaves, upon the amount of irritation or stimulation, 
and also upon its hind. A tcutaclo with a particle of 
raw meat on its gland sometimes visibly begins to 
bend in ten seconds, becomes strongly incurved in five 
minutes, and its tip reaches the centro of the leaf in 
half an hour; but this is a case of extreme rapidity. 
A particle of cinder, chalk, or sand, will also incito 
the bending, if actually brought in contact with the 
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gland, not merely resting on the drop ; but tho infloo- 
tiou is then much less pronounced and more tran- 
sient. Even a bit of thin human hair, only ^fa of 
an inch in length, weighing only tho ygf j-rr °' • 
grain, and largely supported by the viscid secretion, 
suffices to induce movement ; but, on tho other handy 
one or two momentary, although rude, touches with a 
hard object produce no effect, although a repeated 
touch or tho slightest pressure, such as that of a gnat's 
foot, prolonged for a short time, causes bending. Tlio 
seat of the movement is wholly or nearly confined to 
a portion of the lower part of tho tentacle, above tho 
base, whero local irritation produces not tho sliglicst 
effect. Tho movement takes place only in response 
to 6omo impression made upon its own gland at tho 
distant extremity, or upon other glands far moro re- 
mote. For if one of these members suffers irritation 
tho others sympathize with it. Very noteworthy is 
tho correlation between tho central tentacles, upon 
which an insect is most likely to alight, and theso ex- 
ternal and larger ones, which, in proportion to their 
distance from the centre, take the larger share in tho 
movement. Tho shorter central ones do not movo at 
all when a bit of meat, or a crushed fly, or a particle 
of a salt of ammonia, or tho like, is placed upon 
them; but they transmit their excitation across tho 
leaf to the surrounding tentacles on all sides ; and 
they, although absolutely untouched, as they succes- 
sively rcccivo the mysterious impulse, bend strongly 
inward, just as they do when their own glands aro ox- 
cited. Whenever a tentacle bends In obedience to an 
impulse from its own gland, tho movement is always 
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toward tlio contra of tlio loaf; and this also takes 
place, aa wo have aeon, whon an exciting object ia 
lodged at the centre. IJut when tlio object ia placed 
upon either half of tlio leaf, tlio impulse radiating 
thenco causes all tlio surrounding untouched ten* 
tncles to bend with precision toward the point of 
excitement, even the central tentacles, which are mo- 
tionless when themselves charged, now responding 
to tlio cull. The inflection Which follows mechanical 
irritation or the presence of any inorganic or insolublo 
body is transient; that which follows the application 
of organic matter lasts longer, more or less, according 
to its naturo and the amount ; but sooner or later tlio 
tentacles resume their former position, their glands 
glisten anew with frehli secretion, and they are ready 
to act again. 

As to how tlio impulso is originated and propa- 
gated, and how the movements aro made, compara- 
tively simple as the strueturo is, we know as little as 
wo do of the naturo of nervous impulse and muscular 
motion. JJut two things Mr. Darwin has wellnigh 
made out, both of them by means and observations 
so simplo and direct as to command onr confidence, 
although they are contrary to tho prevalent teaching. 
First, the transmission is through the ordinary cellular 
tissue, and not through what are called the fibrous or 
vascular bundles. Second, tho movement is a vital 
one, and is effected by contraction on tho sido toward 
which the bending takes place, rather than by tur- 
gesccnt tension of tho opposite side. Tho tentacle U 
pulled over rather than pushed oyer. So far all ao- 
cords with muscular action. 
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Tho operation of this fly-catching apparatus! in 
any case, is plain. If tho insect alights upon tho disk 
of tho leaf, tho viscid secretion holds it fast — at leant, 
an ordinary fly is unable to escape — its struggles only 
increase the number of glands involved and tho 
amount of excitement ; thin is telegraphed to tho sur- 
rounding and successively longer tentacles, which 
bend over in succession, so that within ten to thirty 
hours, if the leaf is active and the fly large enough, 
every one of tho glands (on the average, nearly two 
hundred in nuniher) will be found applied to the body 
of the insect. If the insect is small, and the lodg- 
ment toward. one side, only the neighboring tentacles 
may take part in the capture. If two or threo of 
the strong marginal tentacles are first encountered, 
their prompt inflection carries tho intruder to tho 
centre, and presses it down upon tho glands which 
thickly pave the floor; these notify all the surrounding 
tentacles of tho capture, that they may share tho 
spoil, and the fate of that victim is even as of the first, 
A bit of meat or a crushed insect is treated in the 
fame wav. 

This language implies that the animal matter is in 
some way or other discerned by tho tentacles, and is 
appropriated. Formerly there was only a presump- 
tion of this, on the general ground that such an organ- 
ization could hardly bo purposeless. Yet, while such 
expressions wcro natural, if not unavoidable, they 
generally were used by thoso familiar with tho facts 
in a half-serious, half-metaphorical sense. Thanks to 
Mr. Darwin's investigations, they may now bo used in 
simplicity and seriousness. 
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That the glands Becrcto the glairy liquid of the 
drop is evident, not only from its nature, but from its 
persistence through a whole day's exposure to a sum- 
mer sun, as also from its renewal after it has been re- 
moved, dried up, or absorbed. That they absorb as 
well us secrete, mid that tho wholo tentacle may be 
profoundly alleeted thereby, are proved by the differ- 
ent effects, in kind and degree, which follow the appli- 
cation of different substances. Drops of rain-water, 
like single momentary touches of a solid body, pro- 
duce no effect, as indeed they could be of no advan- 
tage ; but a little carbonate of ammonia in the water, 
or an infusion of meat, not only causes inflection, but 
promptly manifests its action upon tho contents of 
tho cells of which the tentacle is constructed These 
cells are sufficiently transparent to be viewed under 
tho microscope without dissection or other interfer- 
ence ; ami the change which takes place in tho fluid 
contents of theso cells, when tho gland above lias been 
acted upon, in often visible through a weak lens, or 
sometimes even by tho naked eye, although higher 
powers aro required to discern what actually takes 
place. This change, which Mr. Darwin discovered, 
and turns to much account in his researches, ho terms 
14 aggregation of the protoplasm." When untouched 
and quiescent, the contents appear as an homogeneous 
purple fluid. When tho gland is acted upon, minute 
purple particles appear, suspended in the now colorless * 
or almost colorless fluid ; and this change appears first 
iu tho cells next tho gland, and then in those next bo* 
ncath, traveling, down tho whole length of the tent*- 
elo. When the action is slight, this appearance docs * 
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not last long; tho particles of "aggregated proto- 
plasm " redissolvo, tho process of rcdlssolutlon travel- 
ing upward from the base of tho tentacle to tho gland 
iu a reverse direction to that of tho aggregation, 
Whenever tho action is moro prolonged or intense, as 
when a bit of meat or crushed ily, or a fitting solu- 
tion, is left upon tho gland, tho aggregation proceeds 
further, so that the whole protoplasm of each cell con* 
denscs into one or two masses, or into a singlo mass 
which will often separate into two, which afterward 
reunite ; indeed, they incessantly change their forms 
and positions, being never at rest, ulthough their 
movements are rather slow. In appearance and move- 
ments they are very like auxelno and the white cor- 
puscles of tho blood. Their motion, along with tho 
streaming movement of rotation in the layer of white 
granular protoplasm that flows along the walls of tho 
cell, under tho high powers of the ' microscopo " pro 
sents a wonderful secno of vital activity." This con* 
tinucs while tho tentacle is inflected or the gland fed 
by animal matter, but vanishes by dissolution when 
the work is over and tho tentacle straightens. That 
absorption takes place, and matter is conveyed from 
cell to cell, is well mado out, especially by tho exper- 
iments with carbonate of ammonia. Nevertheless, 
this aggregation is not dependent upon absorption, for 
it equally occurs from mechanical irritation of tho 
gland, and always accompanies inflection, however 
caused, though it may take place without it. This is 
also apparent from tho astonishingly minute quantity 
of certain substances which su dices to produce sensiblo 
inflection and aggregation — such, for iustancOjas the 
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l>hnto or ultra to of ammonia I 

] \y varied experiments it wan found that tlio nitrate 
of ammonia wan moro powerful than tho carbonate, 
and tho phosphate moro powerful than tho nitrate, 
this result l>eing intelligible from tho diffcrenco in the 
amount of nitrogen in tho first two salts, and from 
tho presence of phosphorus in tho third. There is v 
nothing surprising in tho absorption of such extremely 
dilute solutions by a gland. As our author remarks: 
u All phyMologists admit that the roots of plants ab- 
sorb the Halts of ammonia brought to them by the rain ; 
and fourteen gallons of rain-water [i. e., early rain- 
water] contain a grain of ammonia; therefore, only a 
little more than twice an much as in tho weakest solu- 
tion employed by inc. Tho fact which appears truly 
wonderful is that tho nnn^oinnr °' a grain of tho 
phoKphato of ammonia, including less than 3000*0000 
of ellicicnt matter [if tho water of crystallization 
is deducted], when absorbed by a gland, should in- 
duce Homo chango in it which leads to a motor im- 
pulse being transmitted down tho whole length of 
tho tentacle, causing its basal part to bend, often 
through an angle of ISO ." ])ut odoriferous particles 
which act upon the nerves of animals must be infinite- 
ly smaller, and by theso a dog a quarter of a milo to 
tho leeward of a deer perceives his presenco by somo 
chango in tho olfactory nerves transmitted through 
them to tho brain. v 

When M r. Darwin obtained these results, fourteen 
years ago, ho could claim for Dhscra a power and 
delicacy iu the detection of minute quantities of a sub- 
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stance far beyond tlio resources of the most skillful 
chemist ; but in a foot-noto ho admits that " now tho 
spectroscope has altogether beaten Drwera f for, ac- 
cording to Dunscn and KirehhofT, probably lens than 

tho Tnror5"<r<r <r<r °' ft tS rrt#lfl °* wcliww* can bo thus 
detected." 

Finally, that thin highly-sensitive nnd active living 
organism absorb*, will not bo doubted when it is 
proved to digest, that is, to dissolve otherwise insol- 
uble animal matter by tho aid of special secretions. 
That it docs this is now past doubting. In the first 
place, when the glands are excited they pour forth an 
increased amount of the ropy secretion. This occurs 
directly when a bit of meat is laid upon the central 
glands; and the influence which they transmit to tho 
long-stalked marginal glands causes them, while incurv- 
ing their tentacles, to secrete more copiously long be- 
fore they have themselves touched anything. Tho 
primary iluid, secreted without excitation, does not of 
itself digest. ]hit tho secretion under excitement 
changes in Nature and becomes acid. Ho, according 
to SchilT, mechanical irritation excites the glands of 
tho stomach to secrete un acid. In both this acid ap- 
pears to bo necessary to, but of itself insuflicieut for f 
digestion. Tho requisite solvent, a ki ml of ferment 
called jwjwth which acts only in tho presence of tho 
acid, is poured forth by the glands of the stomach only 
after they have absorbed certain soluble nutritive sub- 
stances of tho food; then this pepsin promptly dis- 
solves muscle, .11 brine, coagulated albumen, cartilage, 
and tho like. Similarly it appears that ./J/wc/vi-glands, 
after irritation by particles of glass, did not act upon 
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littlo cubes of albumen. But when moistened with 
saliva, or replacod by bite of roast-meat or gelatine, or 
oven cartilage, which supply some soluble peptdn+msA* 
tor to initiate the process, these substances are promptly 
acted ii|K>n y and dissolved or digested ; whence it is 
inferred that the analogy with the stomach holds good 
throughout, and that a ferment similar to pepsin is 
poured out under tho stimulus of somo soluble animal 
matter. Hut tho direct evidence of this is furnished 
only by tho related carnivorous plant, Dioncca, from 
which tho secretions, poured out when digestion is 
about to begin, may bo collected in quantity sufficient 
for chemical examination. In short, tho experiments 
hliow "tint thero is a remarkable accordance in tho 
power of digestion between the gastric juice of ani- 
mals, with its pepsin and hydrochloric acid, and tho 
secret ion of DroMra, with its ferment and acid belong- 
ing to tho acetic series. "Wo can, therefore, hardly 
doubt that the ferment in both cases h closely similar, 
if not identically the same. That a plant and an 
animal should pour forth tho same, or nearly tho 
same, complex secretion, adapted. for tho same pur- 
pone of digestion, is a now and wonderful fact in phys- 
iology." 

Thero aro ono or two other species of sundew— 
ouo of them almost as common in Europe and North 
America m tho ordinary round-leaved species— which 
act in tho samo way, except that, having their leaves 
longer iu proportion to their breadth, their sides never 
curl inward, but they aro much disposed to aid tho 
action of their tentacles by incurving tho tip of tho 
leaf, as if to grasp tho morsel. There aro many oth- 
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era, with variously less efficient ami lew advantageously, 
arranged insectivorous apparatus,, which, in tho latt* 
gunge of tho now science, may bo either on tlio way to 
acquire something better, or of lotting what they may 
havo had, whilo now adapting themselves to a proper 
vegetable life, Thero is one member of tho family 
(ItiSMojpfiyffum /,UfiititHicuHi))Mi almost shrubby plant, 
which grows on dry and sunny hills in .Portugal and 
Morocco— whieh tho villagers call "the . i Iy•eatchcr, ,, 
and hang up in their cottages for tho purpose — tho 
glandular tentacles of which havo wholly lost their 
powers of movement, if they ever had any, hut whieh 
still secrete, digest, and absorb, being roused to great 
activity by tho contact of any nuimid matter. A friend 
of ours once remarked that it wan fearful to contem- 
plate the amount of soul that could bo called forth in 
a dog by tho sight of a pieco of meat, Kqually won- 
derful is tho avidity for animal food manifested by 
theso vegetable tentacles, that can "only stand and 
wait n for it. 

Only a brief chapter is devoted to Dlomra of 
North Carolina, tho Venus's fly-Imp, albeit, "from 
tho rapidity and forco of its movement*, one of tho 
most wonderful in tho world." It is of tho samo 
family as tho sundew; but tho action Is transferred 
from tentacles on tho leaf to the body of tho leaf 
itself, which is transformed into a spring-trap, closing 
with a sudden movement over the alighted insect* No 
secretion is provided beforehand cither for allurement 
or detention ; but after tho captivo is secured, micro* 
scopio glands within the surface of tho leaf pour out 
an abundant gastric juico to digest It. Mrs. Glass's 
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classical direction* in tlto oook-book, u first oatoli your 
hare," Arc Implicitly followed. 

Avoiding hero nil repetition or recapitulation of 
our former narrative, suflico It now to mention two in* 
torosting recent additions to our knowledge, for which 
we are indebted to Mr, Darwin. Ono U a research, 
the other nn inspiration. It in mainly his investiga- 
tion* which have shown that tho glairy liquid, which 
U poured upon and macerates the captured insect, ac- 
complishes a true digestion ; that, liko tho gastric juico 
of animal*, it contains both a free acid and pepsin or 
its analogue, these two together dissolving albumen, 
meat, and the liko. Tho other point relates to the sig- 
nifieanee of a peculiarity in tho process of capture. 
When the trap suddenly incloses an insect which hat 
betrayed its presence by touching one of the internal 
sensitive bristles, tho closuro is at lirst incomplete. 
For the sides approach in an arching way, surround- 
ing a considerable cavity, and tho marginal spine-liko 
bristles merely intercross their tip*, leaving interven- 
ing spaces through which ono may look into the cavity 
beneath, A good idea may be had of it by bringing 
the two palms near together to represent tho sides of 
tho trap, and loosely interlocking tho lingers to repre- 
sent tho marginal bristles or bars. After remaining 
some time in this position the closuro is madecompleto 
by tho margins coming into full contact, and the sides 
Anally flattening down so as to press firmly upon the 
insect within ; tho secretion excited by contact is now 
poured out, and digestion begins. Why these two 
stages! Why should timo be lost by this preliminary 
and ineoinplute closing I Tho query probably was 
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never distinctly raised before, no ono noticing an/* 
thing hero that needed explanation. , Darwinian tele- 
ology, however, raises questions liko this, and Mr, 
Darwin not only propounded the riddle but solved it 
The object of the partial closing is to permit small 
insects to escape through the meshes, detaining only 
those plump enough to be worth the trouble of digest- 
ing. For naturally only one insect is caught at a time, 
and digestion is a slow business with Diomeas, iim with 
anacondas, requiring ordinarily a fortnight. It is not 
worth while to undertake it with a gnat when larger 
game may be bad. To test this happy conjecture, Air. 
Canby was aisked, on visiting the Diomeas in their 
native habitat, to collect early in the season a good 
series of loaves in the act of digesting naturally-caught 
insects. Upon opening them it wits found that ten 
out of fourteen were engaged upon relatively litrgo 
prey, and of tho remaining four three had Injects as 
large as ants, and ono a rather small ily. 

"There be land-rats and water-rats" in this carniv- 
orous sundew family. AMrovamht, of tho warmer 
parts of Europe and of India, is an aquatic plant, with 
bladdery leaves, which were supposed to be useful, in 
rendering tho herbage buoyant in water. Thit it has 
recently been found that the bladder is composed of 
two lobes, like the trap of its relative JJionaa, or the 
valves of a mussel-bhell ; that these open when tho 
plant is in an active state, nro provided with some sen- 
sitive bristles within, and when these are touched closo 
with a quick movement. These water-traps are mani- 
festly adapted for catching living croatures; and tho 
few incomplete investigations that havo already bocn 
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mado rciidor it highly probable that they Appropriate 
their prey for nourishment ; whether by digestion or 
by more absorption of decomposing animal matter, is 
uncertain. It is certainly most remarkable that this 
family of plants, wherever met with, and under the 
most diverge conditions and modes of life, should 
always in somo way or other bo prcdaceous and car* 
nivorous. 

If it bo not only surprising but somewhat con- 
founding to our classifications that a whole group of 
plants should subsist partly by digesting animal mat- 
ter and partly in tho normal way of decomposing car- 
bonic acid and producing tho basis of animal matter, 
we have, as Mr* Darwin remarks, a counterpart anom- 
rily in tho nuimal kingdom. AVhilo somo plants have 
•■tomueliH, nuimj animal* have roots. "The rhizoccph- 
alons crustaceans do not feed like other animals by 
their mouth*, for they are destitute of an alimentary 
canal, but they live by absorbing through root-like 
processes the juices of the animals on which they nro 
parasitic." 

To a naturalist of our (lav, imbued with those ideas 
of the solidarity of organic Nature which such facts as 
those we have been considering suggest, tho greatest 
anomaly of all would be that they are really anoma- 
lous or unique. Kcasonahly supposing, therefore, that 
tho sundew did not stand alone, Mr. Darwin turned 
hisatteutiou toother groups of plants ; and, first, to 
(ho bladder wort ft, which have no near kinship with the 
sundews, but, liko tho aquatic representative of that 
family, are provided with bladdery sacs, under water. 
In the common species of Utricularia or bladdcrwort, 
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those little sacs, hanging from submerged leaves or 
branches, have their oritico closed by a lid which oponi 
inwardly — a veritablo trap-door. It had been noticed 
in England and Franco that they contained minuto 
crustacean animal*. Early in the summer of 1874, 
Mr. Darwin ascertained the mechanism for their capt- 
ure and tho great success with which it is used. Hut 
before his account was written out, Prof. Colin pub- 
lished an excellent paper on the subject in Germany; 
and Mrs. Treat, of Vincland, New Jersey, a still ear- 
lier one in this country — in the JVcw Vork Tribune in 
the autumn of 1874. Of tho latter, Mr. Darwin ro- 
marks that she " has been more successful than any 
other observer in witnessing tho actual entrance of 
these minute creatures." They never come out, but 
soon perish in their prison, which receives a continued 
succession of victims, but little, if any, fresh air to tho 
contained water. The action of the trap is purely me- 
chanical, without evident irritability in tho opening or 
shutting. There is no evidence nor much likelihood of 
proper digestion ; indeed, Mr, Darwin found evidence 
to tho contrary. Jhit the more or less decomposed 
and dissolved animal matter is doubtless absorbed in- 
to tho plant; for tho whole interior of tho sac is lined 
with peculiar, elongated and four-armed very thin- 
walled processes, which contain activo protoplasm, and 
which were proved by experiment to u have tho power 
of absorbing matter from weak solutions of certain 
Baits of ammonia ami urea, and from a putrid infusion 
of raw meat." 

Although tho bladdcrworts u proy on -garbage," 
their terrestrial relatives "livo cleanly," as nobler 
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plants should do, and have a good and trap digestion* 
Pinguioala f or buttorwort, is tho representative of 
this family upon land. It gets both its Latin and its 
English naino from tho fatty or greasy appearance of 
tho up|>er faeo of its broad leaves ; and this appear* 
unco is duo to a denso coat or pilo of short-stalked 
glands, which secrete a colorless and extremely viscid 
liquid. Ity this small flies, or whatever may alight or 
full upon tho leaf, arc held fust These waifs might 
bo useless or even injurious to tho plant. Probably 
Mr. Darwin was the first to ask whether they might 
be of advantage. Ho certainly was the first to show 
that they probably are so. The evidence from experi- 
ment, shortly .summed up, is, that insects alive or dead, 
and also other nitrogenous bodies, excito these glands 
to increased secretion; the secretion then becomes 
acid, and acquires tho power of dissolving solid ani- 
mal substances— that is, tho power of digestion in the 
manner of J ) rose r a and Dionaa. And the stalks of 
their gland* under tho microscope gtvo tho samo ocu* 
lar evidence of absorption. Tho leaves of tho butter- 
wort aro apt to havo their margins folded inward, like 
a rim or hem. Taking young and vigorous leaves to 
which hardly anything had yet adhered, and of which 
the margins wcro still flat, Mr. Darwin set within one 
margin a row of small flies. Fifteen hours afterward 
this edgo was neatly turned inward, partly covering 
tho row of flies, ami tho surrounding glands were se- 
creting copiously. The other edgo remained flat and 
unaltered. Then ho stuck a fly to tho middlo of the 
leaf just below its tip, and soon both margins infold- 
ed! so as to clasp the object. Many other and varied 
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experiments yielded similar results. Even pollen, 
which would not rarely bo lodged upon those leaves, 
as it falls from surrounding wind-fertilized plants, also 
small seeds, excited the samo action, and showed signs 
of being acted upon. u AVo may thereforo conclude," 
with Mr. Darwin, " that PingaicuJa vulgaris, with 
its small roots, is not only supported to a large extent 
by the extraordinary number of insects which it habit- 
ually captures, but likewi.se draws Home nourishment 
from the pollen, leaves, and seeds, of other plants which 
often adhere to its leaves. It is, therefore, partly a 
vegetable as well as an animal feeder." 

What is now to be thought of the ordinary glandu- 
lar hairs which render the mi rf ace of many and the 
most various plants extremely viscid ) Their number 
is legion. The Chinese primrose of common garden 
and house culture is no extraordinary instance ; but 
Mr. Francis Darwin, counting those on a small spaeo 
measured by the micrometer, estimated them at C5,J)71 
to the square inch of foliage, taking in both surfaces 
of the leaf, or two or three millions on a moderate-sized 
specimen of this small herb. Glands of this sortwero 
loosely regarded as organs for excretion, without much 
consideration of tho question whether, in vegetable 
life, there could bo any need to excrete, or any udvan* 
tago gained by throwing off such products ; and, while 
tho popular namo of catch-fly, given to .several com- 
mon species of Silcnc, indicates long familiarity with 
tho fact, probably no ono ever imagined that tho 
swarms of small insects which perish upon these sticky 
surfaces wero ever turned to account by the plant. 
In many such cases, no doubt they perish as uselessly 
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M when attracted into the flame of a candle* In the 
tobacco-plant, for instance, Mr, Darwin could find no 
ovidenco that the glandular hairs absorb animal mat* 
tor. liut Darwinian philosophy expects all gradations 
between casualty and complete adaptation. It is 
tuobt probable that any thin-walled vegetable structure 
which secretes may also bo capable of absorbing under 
favorable conditions. The myriads of exquisitely- 
constructed glands of the Chinese primrose aro not 
likely to bo functionlcss. Mr. Darwin ascertained by 
direct experiment that they promptly absorb carbon* 
ate of ammonia, both in watery solution and in vapor. 
So, bin co rain-water usually contains a small percent* 
age of ammonia, a use for these glands becomes appar- 
ent— one completely congruous with that of absorbing 
any animal matter, or products of its decomposition, 
which may come in their way through tho occasional 
entanglement of insects in their viscid secretion. In 
several saxifrages — not very distant relatives of Dro- 
sera — tho viscid glands equally manifested tho power 
of absorption. 

To trace a gradation between a simply absorbing 
hair with a glutinous tip, tli rough which tho plant may 
perchance derive slight contingent advantage, and the 
tentacles of a sundew, with their exquisite and asso- 
ciated adaptations, docs not much lessen tho wonder 
nor explain tho phenomena. After all, as Mr. Dar- 
win modestly concludes, " wo 6co how little has been 
mado out in comparison with what remains unex- 
plained and unknown." Hut all this must bo allowed 
to bo an important contribution to the doctrino of 
tho gradual acquirement of U6cs and functions, and 
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hardly to find conceivable explanation upon any 
other hypothesis. 

There rcinaius ono moro mode in which plant* of 
the higher grado are known to prey upon animals; 
namely, by means of pitcher*, urns, or tubes, in which 
insects and the like are drowned or confined, and either 
macerated or dilated. To this Mr. Darwin barely 
allude* on the last page of the present volume. The 
main facts known respecting the American pitcher* 
plants have, as was natural, been ascertained in this 
country ; and wo gave an abstract, two years ago, of 
our then incipient knowledge. Much has been learned 
since, although all the observations have been of a des- 
ultory character. If spaeo permitted, an instructive 
narrative might bo drawn up, as well of the economy 
of the Suvraccnhs as of how we came to know what 
wo do of it. But tho very little wo have room for will 
be strictly supplementary to our former article. 

Tho pitchers of our familiar Northern 8an % accnia % 
which is likewise Southern, aro open-mouthed ; and, 
although they certainly secrete home liquid when 
young, must derive moat of the water they ordinarily 
contain from rain. How insects are attracted Is un- 
known, but the water abounds with their drowned 
bodies and decomposing remains. 

In the moro southern S. jfava, tho long and trum- 
pet-shaped pitchers evidently depend upon the liquid 
which they themselves secrete, although at maturity, 
when the hood becomes erect, rain may somewhat add 
to it. This species, as wo know, allures insects by a 
peculiar sweet exudation within the orillco ; they fall 
in and perish, though seldom by drowning, yet few 
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wo able to escapo ; and tliclr decomposing remains ao- 
cumulttto in tho narrow bottom of tho vessel. Two 
other long-tubed species of tho Southern States are 
similar in these respects. There is another, & p*it- 
t<tcina y tho parrot-headed species, remarkable for the 
cowl-nbapcd hood so completely inflexed over the 
mouth of the small pitcher that no rain can possibly 
cuter. Little is known, however, of tho 'efficiency of 
this species as a flycatcher; but it a conformation has 
a morphological interest, leading up, as it does, to the 
Culifornian typo of pitcher presently to be mentioned. 
]5ut tho remaining species, S. variUarU % is the most 
wonderful of our pitcher-plants in its adaptations for 
tho capture of insects. The inflated and mottled lid 
or hood overarches tho ample orifice of tho tubular 
pitcher sufficiently to ward off the rain, but not to 
obstruct the freo access of flying insects. Flies, ants, 
and most insects, glide and fall from tho treacherous 
smooth throat into tho deep well below, and never 
escape. They are allured by a sweet secretion just 
within the orifice — which was discovered and described 
long ago, and tho knowledge of it wcllnigh forgotten 
until recently. And, finally, 1 >r. Mellichainp, of South 
Carolina, two years ago inado the capital discovery that, 
during the height of the season, this lure extends from 
the orilico down nearly to the ground, a length of a 
foot or two, in the form of a honeyed lino or narrow 
trail on tho edge of tho wing-like border which is con- 
spicuous in all these species, although only in this one, 
so far as known, turned to such account. Here, ono 
would say, is a special adaptation to ants and such ter- 
restrial and creeping insects. Well, long before this 
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pweot trail was known, tt was remarked by tho Into 
.Prof. Wymnn and other* (lint tho plteluw of thin 
species, in tlio miviitiiiiilm of (icorglu and Florida, con* 
tain fur more ant* than tliey do of nil other In hoc U 
put together. 

Finally, all this in cMrtontlnlly repeat od in tho pecul- 
iar Cnliforniah pitcher-plant {l)arliwjtvHla\* genu* 
of the same natural family, which captured insects in 
great variety, enticing them hy a sweetish secretion 
over the wholo inside of the inflated hood and that of 
a curious forked appendage, resembling a iish-tail, 
which overhangs the oritice. This orifice is so con- 
cealed that it can he seen and approached only from 
below, as if — the casual observer might infer— to es- 
cape visitation, lint dead insects of all kinds, and 
their decomposing remains, crowd tho cavity and satu- 
rate the liquid therein contained, enticed, it is said, by 
a peculiar odor, as well as by tho sweet luro which is 
at some stages so abundant as to drip from the tips of 
tho overhanging appendage. Tho principal observa- 
tions upon this pitcher-plant in its native habitat havo 
been made by Mrs. Austin, and only some of the ear- 
lier ones have thus far been published by Mr. Canby. 
But we are assured that in this, as in tho tSarraccnia 
variolar!*) tho sweet exudation extends at tho proper 
season from tho orifice down tho. wing nearly to tho 
ground, and that ants follow this honeyed pathway to 
their destruction. Also, that tho watery liquid in tho 
pitcher, which must ho wholly a secretion, is much in- 
creased in quantity after tho capture of insects. 

It cannot now well bo doubted that tlio animal 
matter is utilized by tho plant in all these cases, al- 
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though moat probably only after de> 

eiiiii|Kwlttoiu In aoiiio of tliom i, or 

■t least the abnorplhm of undvcomiNiacd soluble ".Mil- 
mill juices, nniy bo suHiteoted | but there U no proof 
of It, Hut, If pitchers of tbo Sarrnecnla family nro 
only inacfnitiitK vessels, those of A'epetitAea — tbo 
pitchers of tho Indian Art-liiiH-liippn, familiar In cqo* 
scrvatorles — seem to bo. stomachs. Tiro Investigations 
of tho president of tlie Itoyal Society, Up, llookcr, 
although incomplete, wellnigh demonstrate that these 
not Only alhiro insects by a sweet accretion at the rim 
and upon tho lid of tho cup, but also that their capt- 
ure, or tho presence of other partly solublo animal 
mutter, produces an Increase and an neiduhitipn of the 
contained watery liquid, which thereupon becomes 
capahlo of acting hi tho manner of that of J)i-oscra 
and JJtomra, disMflving flesh, albumen, and the like. 

After all, thcro never wan just ground for denying 
to vegetable* tho uho of animal food, The funglflro 
by fur the must numerous family of plants, and they 
all live upon organic matter, somo upon dead and de- 
componing, Bomo upon living, some upon both; and 
tho number of those that feed upon living animals 
Is large. 'Whether (Iicho carnivorous propensities of 
higher plants which so excite our wonder bo regarded 
as survivals of ancestral habits, or as comparatively 
lute 'acquirement!*, or oven as special endowments, in 
any caxo what wo hnvo now learned of them goes to 
strengthen tho conclusion that the whole organic world 
Is akin. 

Tho volume ujmn "The Movements and Hahlta 
of Climbing Plants " ia a revised and enlarged edition 
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of a memoir communicated to tlio Llnncean Society In 
1805, ntiil published in tlio ninth voltimo of lU Jour* 
iinl.* Thcro was an extra impression, but, beyond tlio 
eirclo of naturalist 8, it can hardly have been much 
known at first-hand. Even now, when it id mado a 
part of the general Darwinian literature! it it* unlikely 
to be as widely read as the companion volume which 
we havo been reviewing; although it is really a moro 
readable book, and well worthy of far moro extended 
notice at our hands than it can now receive. Tlio rea- 
son is obvious. It seems as natural that plants should 
climb as it does unnatural that any should take animal 
food. Most people, knowing that some plant* " twino 
with the 6un," and others " against the sun," have an 
idea that tlio sun in some way causes the twining; in- 
deed, the notion is still fixed in the popular mind that 
tho same species twines iu opposite directions north 
and south of the equator. 

Headers of this fascinating treatise will learn, first 
of all, that tho sun has no influence over 6Uch move- 
ments directly, and that its indirect influcneo is com- 
monly adverse or disturbing, except tho heat, which 
quickens vegetable as it docs animal life. Also, that 
climbing is accomplished by powers and actions as un- 
like those generally predicated of tho vegetablo king- 
dom as any which havo been brought to view in tho 
preceding volume. Climbing plants " feel f} as well as 
" grow and live ; " and they also manifest an automa- 
tism which is perhaps moro wonderful than a response 
by vihiblo movement to an external irritation. Nor 
do plants grow up their supports, as is unthinkingly 
supposed ; for, although only growing o\' newly-grown 
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parti act In climbing, the climbing an£ tbo growth aro 
otitlruly dUtluet. To this tlioro in ono exception— an 
Instructive ono, an allowing how ono action jmsscs into 
another, and how tho samo result may bo brought 
about in different ways— that of stems which climb by 
rootlet*, such as of ivy and trumpet-creeper. Here the 
atom aHccnds by growth alone, taking upward direc- 
tion, and is fixed by rootlets as it grows. There is no. 
better way of climbing wall*, precipices, and largo 
trco-trunks. 

Hut small stems and similar supports are best as- 
cended by twining; and this calls out powers of anoth- 
er and higher order. The twining stem docs not grow 
around its support, but winds around it, and it does 
this by a movement the naturo of which is best ob- 
served in stems which havo not yet reached their sup- 
port, or havo overtopped it and stretched out beyond 
it. Then it may be seen that the extending summit, 
reaching farther and farther as it grows, is making freo 
circular sweeps, by night as well as by day, and. irre- 
spective of external circumstances, except that warmth 
accelerates tho movement, and that the general ten- 
dency of young stems to bend toward the light may, 
in caso of lateral illumination, accelerate onc-lialf the 
circuit while it equally retards the other. The arrest 
of tho revolution where tho supporting body is struck, 
while tho portion beyond continues its movement, 
bring* about the twining. A* to the proximate cause 
of this sweeping motion, a few simplo experiments 
prove that St results from the bowing or bending of tho 
freo summit of tho stem into a more or less horizontal 

portition (this bonding being successively to every point 

ia 
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of the compass? through an action which circulate! 
around tho stem in tho direction of tho swoop), and of 
tho consequent twining, i.e., "with tho sun," or with 
tho movement of tho lunula of a watch, in tho hop, 
or in tho opposite direction in polo-beans and most 
twiners. 

m Twining plants, therefore, ascend trees or other 
stems by an notion and a movement of their own, from 
which they derive advantage. To plants liahlo to ho 
overshadowed by more robust companion*, climbing is 
an economical method of obtaining a freer exposure to 
light and air With tho smallest possible expenditure of 
material. ]5ut twiners have one disadvantage : to rise 
ten feet they must produco fifteen feet of stem or 
thereabout?, according to tho diameter of tho sup- 
port, and the openness or closeness of the coil. A root- 
let-climber saves much in this respect, but has a re- 
stricted rango of action, and other disadvantages. 

There arc two other modes, which combine tho ut- 
most economy of material with freer rango of action. 
There are, in tho first place, leaf-climbers of various 
sorts, agreeing only in this, that 'tho duty of laying 
hold is transferred to tho leaves, so that tho stem may 
rise in a direct line. Sometimes the blade or leaflets, 
or some of them, but moro commonly their slender 
stalks, undertake the work, and tho plant rises as a boy 
ascends a tree, grasping iirst M'ith one hand or arm, 
then with the other. Indeed, the comparison, like tho 
leaf-stalk, holds better than would be supposed ; for 
the grasping of tho latter is not tho result of a blind 
groping in all directions by a continuous movement, 
but of a definite sensitiveness which acts only upon the 
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ooouloiu Most loaves make no regular sweeps ; but 
when the stalks of a leaf-climbing species come Into 
prolonged contact with any fitting extraneous body, 
they slowly incurve and make a turn around it, and 
then commonly thicken and harden until they attain 
a strength which may equal that of the stem itself. 
Hero wo have tho faculty of movement to & definite 
end, upon external irritation, of .the same nature .with 
that displayed by JJionaa and Droscra, although slow- • 
cr for the most part than even in the latter. But the 
movement of tho hour-hand of the clock is not differ- 
ent in nature or cause from that of the sccond.-hand. 

Finally— distribution of oflieo being, on the whole, 
mobt advantageous and economical, and this, in tho 
vegetable kingdom, being led up to by degrees— we 
reach, through numerous gradations, the highest style 
of climbing plants in the tendril-climber. A tendril, 
morphologically, is either a leaf or branch of stem, or 
a portion of one, specially organized for climbing. 
Home tendrils simply turn away from light, as do those 
of grape-vines, thus taking the direction in which some 
supporting object is likely to be encountered ; most 
nro indifferent to light ; and many revolve in the man- 
ner of the summit of twining stein*. As tho stems 
which bear these highly-endowed tendrils in many 
cases themselves alno revolve more or less, though they 
Seldom twine, their reach is the more extensive ; and 
to this endowment of automatic' movement most ten- 
drils add tho other faculty, that of incurving and coil- 
ing upon prolonged touch, or even brief contact, in tho 
highcht degree. Somo long tendrils, when in their 
best condition, rovolve so rapidly that the sweeping 
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movement may bo plainly 6ccn ; indeed, wo liavo soon 
a quarter-circuit maPassffiorasicf/oidei accomplished 
in less than a minute, and the half-circuit in ten min- 
utes ; but the other half (for a reason alluded to in tho 
next paragraph) takes a much longer time. Then, ai 
to the coiling upon contact, in tho case first noticed in 
this country, 1 in tho year 1858, which Mr. Darwin 
mentions as having led him into this investigation, 
the tendril of Sicyos was seen to coil within half a 
minute after a stroke with the hand, and to inako a 
full turn or more within the next minute; furnishing 
ocular evidence that tendrils grasp and coil in virtue 
of sensitiveness to contact, and, one would supposo, 
negativing Sachs's recent hypothesis that all theso 
movements aro owing " to rapid growth on tho sido 
opposite to that which becomes concave "— a view to 
which Mr. Darwin objects, but not so strongly as ho 
might. Tho tendril of this sort, on striking somo fit- 
ting object, quickly curls round and firmly grasps it; 
then, after some hours, one side shortening or remain- 
ing short in proportion to tho other, it coils into a 
spire, dragging tho stem up to its support, and ena- 
bling the next tendril above to sccuro a readier 
hold. 

In revolving teudrils perhaps the most wonderful 
adaptation is that by which they avoid attachment to, 
or winding themselves upon, the ascending summit of 
tho stem that bears them. This they would inevitably 
do if they continued their sweep horizontally. Hut 

1 [A. Cray, In u ProeeoillnjM of tho American Acridity of ArU nti«I 
Rolcnee*," vol. I v., p. 08; and Junrioin Journal of Sct<tM ami th* 
Art* % March, 1H50, p. 278.] 
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when in its course it nears tlio parent item the tendril 
moves slowly, as if to gather strength, then stiffens 
and rises into an erect position parallel with it, and so 
posses by tho dangerous point ; after which it comes 
rapidly down to . the horizontal position, in which it 
moves until it again approaches and again avoids the 
impending obstacle. 

Climbing plants are distributed throughout almost 
all tho natural orders. In somo orders climbing is 
the rule, in most it is the exception, occurring only in 
certain genera. Tho tendency of stems to move in 
circuits — u|K>u which climbing more commonly do* 
pcuds, and out of which it is conceived to have been 
educed — is manifested incipiently by many a plant 
which does not climb. Of those that do there are 
all degrees, from the feeblest to the most efficient, 
from those which have no special adaptation to those 
which have exquisitely-endowed special organs for 
climbing. Tho conclusion reached is, that the power 
"is inherent, though undeveloped, in almost every 
plant ;" "that climbing plants have utilized and per- 
fected a widely-distributed and incipient capacity, 
which, as far as wo can see, is of no service to ordi- 
nary plants." 

Inherent powers and incipient manifestations, use- 
less to their possessors but useful to their successor*—- 
this, doubtless, is according to the order of Nature ; 
but it seems to need something more than natural 
lection to account for it* 
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DURATION AND ORIGINATION OF BACK AND SPECIES.-*- 
IMTORT OF SEXUAL REPRODUCTION. 

I. 

Do Varieties wear out, or tend to wear out t 

(Hiw Took Tuiucke, and Ameri«an Jonuuu or Scicxci ard toi Aw* 

This question has been argued from time to timo 
for more than half a century, and is far from being 
settled yet. Indeed, it is not to bo settled either way 
so easily as is sometimes thought. Tho result of a 
prolonged and rather lively discussion of tho topic 
about forty years ago in England, in which Lindley 
bore a leading part on the ncgativo side, wan, if wo 
rightly remember, that tlm nay* had tho bent of tho 
argument. The drillers could fairly well explain away 
tho facts adduced by tlio other hide, and evado tho 
force of tho reasons then aligned to provo that varie- 
ties wero bound to die out in the course of timo. J hit 
if tho case wero fully re-argued now, it is by no means 
certain that tho nays would win it. Tho most they 
could expect would bo tho Scotch verdict, "not 
proven." And this not becauso much, if any, addi- 
tional cvidoneo of tho actual M'caring out of any vari- 
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oty bos turned up since, but because a presumption 
lias been mi sod under which tho evidoneo would take 
a bias tho other way* Thero is now in the minds of 
scientific men some reason to expect that certain vari- 
eties would die out in tho long run, and this might 
have an important influence upon the interpretation 
of the facts. Curiously enough, however, tho recent 
discussions to which our attention has been called 
ticcui, on both bides, to have overlooked this 

Hut, first of all, tho question needs to bo more 
specifically stated. There are varieties and varieties. 
They m:iy, some of them, disappear or deteriorate, but 
yet not wear out — not come to an end from any inher- 
ent cause. One might even say, the younger they aro 
tho loss the chance of survival unless well cated for. 
They may bo smothered out by tho adverse forcorof 
Miperior numbers; they aro even more likely to bo 
bred out of cxistenco by tmprcvcntcd iross-fertilizfo 
tion, or to disappear from mere change of fashion. 
The question, however, is not so much about reversion to 
an ancestral state, or tho fulling oil of a high-bred stock 
into an inferior condition. Of such cases it is enough 
to nay that, when a variety or strain, of animal or vege- 
table, is led up to unusual fecundity or of nizo or prod- 
uct of any organ, for otir good, and not for tho good 
of tho plant or animal itself, it can be kept so only by 
high feeding and exceptional care; and that with high 
feeding and artificial appliances comes vastly increased 
liability to disease, which may practically annihilato 
tho race. Hut then tho race, like the bursted boiler, 
could not be said to wear out, while if left to ordinary 
conditions, and allowed to degenerate back intoamofo 
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natural if less useful stntc, its hold on life would evi- 
dently bo increased rather than diminished. 

As to natural varieties or races under normal con- 
(lit ion*, sexually propagated) it could readily bo shown 
that they are neither more nor less likely to disappear 
from any inherent cause than the specie* from 'which 
they originated, Whether species wear out, I. e,, .liuvo 
their rise, culmination, and decline, from any Inherent 
cause, in wholly n geological and very speculative prob- 
lem, upon which, indeed, only vague conjectures can 
be oiTered. The matter actually under discussion con- 
cerns cultivated doineM Seated varieties only, and, as to 
plants, U covered by two questions, 

■First, 117// wive* projHiyiital by teal) being so llxed 
that they como true to seed, ami purely bred (not 
crossed with any other sort), continue so indefinitely, 
or will they run out in ftW—unt die out, perhaps, 
but lose their distinguishing characters! llpon this, 
nil we are able to my is that we know no reason why 
they should wear out or deteriorate from any inherent 
cause. The transient existence or tho deterioration 
and disappearance of many such races are s'ulllciently 
accounted for otherwise; as in the case of extraordi- 
narily exuberant varieties, such as mammoth fruits or 
roots, by increased liability to disease, already adverted 
to, or by tho failure of the high feeding they demand, 
A common cause, in ordinary cases, is cross-breeding, 
through the agency of wind or insects, which is dilllctdt 
to guard against. Or they go out of fashion and nro 
superseded by others thought to bo better, and so tho 
old ones disappear. 

Or, finally, thoy may revert to an aneostral form. 



DURATION OF RACES, U\ 

As offspring tend to resomblo grandparents almost at 
much aa parent*, and aa a lino of eloso-brod ancestry 
la generally prepotent, so newly-originated varieties 
have always a tendency to reversion* This is pretty 
sure to show itself In soino of the progeny of the ear- 
lier generations, and tho breeder has to guard against 
It by rigid selection. Hut the older tho variety la- 
titat Is, the longer the series of generations iu which 
it has come true from seed— -the lens tho charico of ro» 
version : for now, to bo liko tho immediate parents, is 
hIho to be like a long line of ancestry ; and so all tho 
Influences concerned— that is, both parental and an* 
central hcritahility — act In onoand tho same direction. 
Ko, since the older a raco Is the tnoro reason.it has to 
continue true, tho presumption of tho unlimited per- 
manence of old races is very strong. 

Of cottrso the raco itself may give off new varie- 
ties ; but that is no interference with tho vitality of 
tho original stock. If somo of tho new varieties sup* 
plant the old, that will not bo Wuuso tho unvaried 
stork is worn out or decrepit with age, but because in 
wild Nature the newer forms aro better adapted to tho 
surroundings, or, under man's care, better adapted to 
his wants or fancies. 

The second question, and one upon which the discus- 
sion alnrnt tho wearing out of varieties generally turns, 
Is, 117// varirtirs propagated frotn bud*, t. *., by divis- 
ion, grafts^ bulb* } tubers^ and the like } necessarily dete* 
riorate and die out ? First, Do they die out as a matter 
of fact? Upon this, the testimony has all along been 
conflicting. Andrew Knight was sure that they do, 
and there could hardly be a more trustworthy witness* 
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•• The fact," ho says, fifty years ago, 4I thai certain rorlotlei 
of tome species of fruit which Imvo been long cultivated cannot 
now bo rondo to grow In tlio tutno soils and under tho aatno 
uiodo of management, which was a century ago so perfectly 
successful, is placed beyond tlio reach of controversy. Kvery 
experiment which seemed to afford tho slightest prospect of 
»uccc*s was tried by myself and others to propngato tho old 
varieties of tho apple and pear which formerly cotiHtitutcd tho 
orchards of Herefordshire, without a single, healthy or elliciciit 
tree having been obtained; and I believe all attempts to propa- 
gate these varieties hnvo, during sumo years, wholly cca«-d to 
be made." 

To this it was replied, in that nml tlio next gen- 
eration, that cultivated vine* hnvo been transmitted by 
perpetual division from tho time of tho llomans, and 
that several of the sort*, ^t ill prized and prolific, aro 
well identified, among them tho ancient (inmda, con- 
sidered to ho the modern Corinth or currant grape, 
which has immcmorially been seedless; that tho old 
nonpareil apple was known in tho timo of 'Queen 
Elizabeth; that tho white beurre pears of Franco havo 
been propagated from the earliest time* ; and that 
golden pippin*, St. Michael pears, and others said- to 
have run out, were still to be had in good condition. 

Coining down to the present year, a glance through 
tlio proceedings of pomologieal societies, and tho do* 
• bates of farmers' clubs, brings out tho same dilTcrenco 
of opinion. The testimony is nearly equally divided. 
Perhaps the larger number speak of tho deterioration 
and failure of particular old sorts ; but when tho ques- 
tion turns on "wearing out," the positive evidence of 
vigorous trees and sound fruits is most telling, A lit* 
tlo positive testimony outweighs a good dc.d of noga* 



DURATION OF RACES. UZ 

< 

tlve. Thli cannot readily bo explained away, while 
the failure* may bo, by exhaustion of toil, incoming 
of disease, or alteration of climate or circumstances. 
On tlio other hand, it may be urged that, if a variety 
of this sort is fated to become decrepit and die out, it 
in not bound to dio out all at once, and every whero at 
the aamo time. It would l>o expected firat to give 
way wherever It in weakest, from whatever cause. 
This consideration ha* au important bearing upon the 
final (juehtion, Are old varieties of this kind on tho 
way to die out on account of their age or any inherent 
limit of vitality! 

Here,, again, Mr, Knight took an extreme view. 
In his essay in tho " Philosophical Transactions," pub- 
linhed in tho year 1810, ho propounded tho theory, 
not merely of a natural limit to varieties from grafU 
and cutting*, hut oven that they would not aurvivo 
tho natural term of the life of the seedling trees from 
which they were originally taken. "Whatever may 
have been his view of the natural term of the life of 
a tree, and of a cutting being merely a part of the 
individual that produced it, there is no doubt that he 
laid himself open to the effect ivo replies which were 
made from all sides at tho time, and have lost none of 
their force since, "Weeping-willow*, bread-fpiits, ba- 
nanas, sugar-cane, tiger-lilies, Jenrsalem artiehokcs y 
and tho like, have been propagated for a long while 
in this way, without evident decadenco. 

Moreover, tho analogy upon which his hypothesis 
is founded will not hold. Whether or not one adopts 
tho present writer's conception, that individuality is 
not actually reached or maintained in the vegetable 
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world, it is clear enough that a common plant or tree 
is not an individual in tho sense that a horse or man, 
or any one of the higher animals, is— that it is an indi- 
vidual only in tho sense that a branching Koophyto 
or mass of coral in. Soldi ur crescendo / tliu tree and 
llio branch equally dcinoiiHtrato (hat lli«»y are not Indi- 
vidual*, by being divided with Impunity and iidvan* 
tage, with no 1o.sk of life, but much increase. It looks 
odd enough to see a writer like Air. Sibley reproducing 
tho old hypothec!* in ho bam a form as this; "1 am 
prepared to maintain that varieties are individuals, and 
that as they are born they must die,. like other Jndi- 
• viduals. . . . AVe know that oaks, Sequoias, and other 
.trees, live scvcrnl centuries, but how many we do not 
exactly know. Hut that they must die, no one in his 
tenses will dispute." Now, what people in their senses 
do dispute is, not that the tree will die, but that other 
tree, established from its cuttings, will die with it. 

]hit docs it follow from this that non-roxually- 
propagated varieties are endowed with the same power 
of unlimited duration that is possessed by varieties 
and species propagated sexually — i. e., by seed ? Those 
who think so jump too soon at their conclusion. For, 
as to the facts, it is not enough to point out the dis- 
eases or the trouble in tho soil or the atmosphere to 
which certain old fruits are succumbing, nor to prove 
that a parasitic fungus (l y cronosj>oM ivfettiw*) is 
what is the matter with potatoes. Tor how else would 
constitutional debility, if such there be, more natural* ; 
ly manifest itself than in such increased liability or 
diminished resistance to 6uch attacks? And if you 
6ay that, anyhow, such varieties do not dio of old ago 
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—mooning that each individual attacked dees not die 
of old ago, but of manifest disease — it may lie asked in 
return, what individual man ever dies of old age in any 
other sonne than of a similar inability to resist inva- 
sions which in curlier years would have produced no 
noticeable olTortf Aged people dto of a slight cold 
or a slight accident, hut the Inevitable weak n cm* that 
u! tends old age is what makes these slight attacks fatal. 

Finally, there is a philosophical argument which 
telU Mrungly for souio limitation of tho duration of 
noti-scxually-propagated forms, ono that prohubly 
Knight never thought of, but which we should not 
have expected recent writers to overlook. When Mr. 
J>ar\vin announced the principle that cross-fertilization 
hetwven tho individuals of a species is the plan of 
Nature, ami in practically so universal that it fairly 
HiHtuliiM his inference that no hermaphrodite species 
continually self-fertilized would continue to exist, ho 
made it clear to all who apprehend and receivo the 
principle that a series of plants propagated by buds 
only iiiiint have weaker hold of life than a series re* 
produced hy seed. For the former is the closest pos- 
sible kind of close breeding. Upon this ground such 
varieties may be expected ultimately to die out ; but 
" the mills of the gods grind *o exceeding slow" that 
we cannot say that any particular grist has been actu- 
ally ground out under human observation. 

If it be asked how tho asserted principle is proved 
or made probable, wo can here merely say that the 
proof is wholly inferential. But tho inference is 
drawn from such a vast array of facts that it is well- 
nigh irresistible. It is tho legitimate explanation of 
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tlioso arrangements in Nature to secure eroM-fertittea- 
tion in tlio species, cither constantly or occasionally, 
which are so general, so varied and diverse, and, wo 
may add, so exquisite and wonderful, that, once pro- 
pounded, we see that if must be true. 1 What cine, In- 
deed, is the meaning and uso of sexual reproduction t 
Not simply- increase of numbers ; for that is otherwise 
effectually provided for by budding propagation in 
plants and many of the lower animals. There aro 
plants, indeed, of the lower sort (such as diatoms), in 
which tlio whole multiplication takes place in this 
way, and with great rapidity, These also -have sexual 
reproduction ; but in it two old individuals are always 
destroyed to make a single new one ! Hero propaga- 
tion diminishes the number of individuals lifty per 
cent. Who can suppose that such a cohtly process as 
this, and that all the exquisite arrangements for cross- 
fertilization in hermaphrodite plants, do not subservo 
some most important purposed How and why tlio 
union of two organisms, or generally of two very mi- 

1 Hero an article would he In place, explaining (he arrangement* In 
Nature fur cross-fertilization, or widc>brccdiii£, hi plant*, through tlio 
agency, sometimes of the wind*, but more commonly of Itinccts ; tho 
more so, tdncc the development of the principle, the appreciation of its 
Importance, and its conlirmation by abundant facts, are mainly duo to 
Mr. Darwin. But our reviews and notices of his early work ** Ou tho 
Contrivances in Nature for the Fertilization of Orchids by Means of 
Insects," in 1802, and his various subsequent papers upon other parti 
of this subject, are cither to o tech ideal or too fragmentary or spe- 
cial to be hero reproduced. Indeed, a popular cnxay U now hardly 
needed, since tho topic has been fully presented, of lato years, In tho 
current popular and scientific journal*, and In common cducutlotiul 
works and text-books, so that It is in the way of becoming a part— aud 
a most invitinj part— of ordinary botanical Instruction, 
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nut* portiom of thorn, iliotild rcfinforce vitality, wo 
do not know, and con Irnrdly conjecture. But thU 
must bo the meaning of sexual reproduction. 

The conclusion of the matter! from the scientific 
point of view, is, tliat sexually-propagated varieties or 
races, although liable to disappear through change, 
need not be expected to wear out, and there is no proof 
that they do ; but, that non-scxually propagated va- 
rieties, though not especially liable to change, may 
theoretically bo expected to wear out, but to be a very 
long time about it. 



II. 
Do Specie* wear outt and \f not, xchy nott 

The question wo havo just been considering was 
merely whether races are, or may be, as enduring as 
species. As t j tho inherently unlimited existence of 
S|>ecics themselves, or tho contrary, this, as wo havo 
said, is a geological and very speculative problem. Rot 
a few geologists and naturalists, however, have con* 
eluded, or taken for granted, that species have a natu- 
ral term of existence — that they culminate, decline, 
and disappear through exhaustion of specific vitality, 
or some equivalent internal cause. As might be ex- 
pected from tho nature of the inquiry, the facts which 
bear uj>on tho question are far from decisive. If tho 
fact that species in general have not been interminable, 
but that ono after another in long succession has bo- 
come extinct, would seem to warrant this conclusion, 
the persistence through immense periods of no incon- 
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8idoral>lo number of tlio lower forms of vegetable and 
animal life, and of a few of tlio higher plant! from 
the Tertiary period to tho present, tells even more di- 
rectly for the limitless existence of upccics. The dis- 
appearance is quite compatible with tho latter view ; 
while the persistence of any species is hardly explicable 
upon any other. So that, even under tho common be- 
lief of the entire stability and essential inflexibility of 
species, extinction is more likely to have been acciden- 
tal than predetermined, and the doctrine of inherent 
limitation is unsupported by positive evidence. 

On the other hand, it is an implication of the Dar- 
winian doctrine that species are essentially unlimited 
in existence. "When they die out — as sooner or later 
any species may — the verdict must be accidental dealh f 
under stress of adverse circumstances, not exhaustion 
of vitality ; and, commonly, when the species seems to 
die out, it will rather have suffered change. For the 
stock of vitality which enables it to vary and survive 
iu changed forms under changed circumstances must 
be deemed sullicient for a continued unchanged exist- 
ence under unaltered conditions. And, indeed, tho 
advancement from simpler to more complex, which 
upon the theory must. have attended the diversification, 
Mould warrant or require the supposition of increase 
instead of diminution of power from age to age. 

Tho only case wo call to mind which, under tho 
Darwinian view, might bo interpreted as a dying out 
from inherent causes, is that of a species which refuses 
to vary, and thus lacks tho capacity of adaptation to 
altering conditions. Under altering conditions, this 
lack would be fatal. Hut this would bo the fatality 
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of m>m$ species or form in particular, not of species 
or form* generally, which, for the most part, may and 
do vary sufficiently, and in varying survive, seeming- 
ly none tho worse, but rather the better, for their 
long tenure of life. 

Tho opposite idea, however, is maintained by M. 
Nuudin, 1 in a detailed exposition of his own views of 
evolution, which differ widely from those of Darwin 
in most respects, and notably in excluding that which, 
in our day, gives to the subject its first claim to scien- 
tific (as distinguished from purely speculative) atten- 
tion ; namely, natural selection. Instead of the causes 
or operations collectively personified under this term, 
mid which arc capable of exact or probable apprecia- 
tion, M. Naudin invoices u tho two principles of 
rhythm and of the decreaso of forces in Nature." 
lie is a thorough evolutionist, starting from essential- 
ly tho same point with Darwin; for ho conceives of 
all tho forms or species of animals and plaftts "commo 
tiro tout cnticr d'uii protoplasma primordial, uniform, 
instable, 6miuemmcnt plastiquc." Alao in " Tinttfgra- 
Hon crotHhauto do la force Evolutive & mesure qu'cllo 
so partago dans les formes produitcp, et la decrois- 
saireo proportioned do la plasticity do ces formes & 
incsuro qu'clles s'cloigncnt davantage do leur ori* 
gine, ct qu'ulles s<int mieux arr6t<5es." As tlicy gut 
older, they gain in fixity through tho operation of tho 

1 "Let Kxpftccii anlnct ci la Thforlo do Involution," par Charles 
Nfttidlu, M«tnl>ro do PJnMltut, In JlulUlin <U la SoeiiU Botaniqut </« 
Franc*, tomo ul,, |>p. 240-272, 1874, &•# alio Cwiiptf Jlcrulut, rVp. 
loiiibor 27 Mid October 4, 1875, reproduced In "Aunale* dc* Science* 

Nuturulli*," W°. PP* '*-•*• 
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fundamental law of inheritance ; but the species, like 
the individual! loses plasticity and vital force* To 
continue in the languago of tho original : 

44 Cost diro qu'il y a cu, pour Ten scmblo dtt mondo orgo- 
nique, uuc periodo do formation oh tout Itult cliangeant ot mo- 
bile, uno pliaso aualoguo & la vio embryonnuiro ct & la Jcunosso 
do chaquo elro pnrticulior; ct qu'A cct Ago do moblUto ct do 
croissanco a succ6d6 uno ptfrlodo do stability*, an molns rclatlvo, 
uno sorto d'Aj;o mlulto, oh la forco 6 volutive, ayatit acliovo »on 
cvuvrc, nV«t plus occupeo qu'A la timitttwtlr, hixuh pouvolr pro* 
duiro d'organismes nouvcaux. Limltco en quantity comma 
toutes les forces en jeu dans uno plancto ou dans un systcmo 
sidcral tout enticr, cetto forco n'a pu accomplir qu'un travail 
limits ; ct du memo qu'un orgunismo, animal ou vegetal, no 
croit pas iudvfinlment ct qu'il s'arrcto a des proportions quo 
rien no peut fairo depasscr, do memo auasl rorganimno total do 
la naturo sVst arretu a un Ctat d'cqtrilibro, doiit la dureo, scion 
toutes vra'tHcmblancc*, doit etro bcaucoup plus lotiguo quo cello 
do la plmso do dovcloppemeut ct do croiwmneo. 

A fixed amount of " evolutive forco w in given, to 
begin with. At first enormous, because notio has 
been used up in work, it is necessarily enfeebled in 
tho currents into which tho stream divide*, and tho 
narrower and narrower channels in which it flown 
with slowly-diminishing power, llenco (he limited 
although very unequal duration of all individual*, of 
all specie*, and of ull types of organization. A mul- 
titude of forms have disappeared already, and tho 
number of specie*, far from increasing, as some havo 
believed, must, on tho contrary, bo diminishing. Somo 
species, no doubt, havo suffered death by violence or 
accident, by geological changes, local alteration of tho 
conditions, or tho direct or indirect attacks of other 
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species ; but these havo only anticipated their fate, 
for M, Noudln contends that most of the extinct 
•pecios have died a natural death from exhaustion of 
force, and that all the survivors are on the way to It. 
Tho great timepicco of Nature was wound up at the 
beginning, and is running down. In the earlier 
stages of great plasticity and exuberant power, diver- 
sification took placo freely, hut only in definite lines, 
and species and typos multiplied. As tho power of 
survival is inherently limited, still more the power of 
chango ; this diminishes in time, if wo rightly appro* 
hend tho idea, partly through the waning of vital 
forco, partly through the fixity acquired by heredity 
— liko producing like, tho more certainly in propor* 
Hon to tho length and continuity of tho ancestral 
chain. And so the email variations of species which 
wo behold ard the feeblo remnants of tho pristine 
plasticity and an exhausted force. 1 This forco of 
variation or origination of forms has acted rhythmi- 
cal ly or intermittently, becauso each movement was 
tho result of tho rupture of an equilibrium! tho liber- 

1 In noticing M. Kaudln 1 * paper In tho Compter Jfrm/t<«, now re- 
printed In tho "Annalei rivi.Hclenct'f Naturvllos," entitled •• Vitiation 
d6*ordoim6o d««a I'latitvs 1 1> brides ci Deduction! qu'on pout en tlrcr," 
wo wero at a loss to conceive why ho attributed all prcarnt variation of 
species to atavism, I* e., to tho reappearance of ancestral characters 
(American Journal of Science, February, 1876). 11 U anterior paper 
waa not then known to us ; from which It now appears that this view 
comes In as a part of tho hypothesis of eitrcmc plasticity and variabil- 
ity at tho first, subsiding at length Into cntlro fixity and persistence of 
character, According to which, It Is assumed that tho species of our 
Umo havo lost all power of original variation, but can still reproduce 
Homo old ones— aomo reminiscences, as It were, of youth fal vagaries— 
In tho way of atavism. 
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ation of a forco which till them wot retained in a po- 
tential stato by somo opposing forco or obstacle, over- 
coming which, it passes to a new equilibrium, and to 
on. Hence alternations of dynamic activity and 
static repose, of origination of species and type*, al- 
ternated with period h of stability or fixity. The timo- 
picco docs not run down regularly, hilt "la forco pre- 
cede par saceades ; et . . . . par pulsations d'autant 
plus encrgiques quo la nature ctait plus pros de eon 
commencement." 

Such is tho hypothecs. For a theory of evolu- 
tion, this is singularly, unlike Darwin's in most ro- 
spects, and particularly in tho kind of causes invoked 
ami speculations indulged in. Hut wo arc not hero 
to comment upon it beyond the particular point under 
consideration, namely, it* doctrine) of tho inherently 
limited duration of npeeles. This come*, it will ho 
notleed, an a deduction from tlm modern phyidnd 
doctrine of tlio equivalence of force. The reasoning 
is ingenious, but, if we mistake not, fallacious. 

To call that "evolutive force" which produces tho 
change of oho kind of plant or animal into another, is 
simplo and easy, but of little help by way of explana- 
tion. To homologizo it with physical force, as M. 
Nandin's argument requires, is indeed a step, and a 
hardy one; but it quite invalidates tho argument. 
Fur, if tho " evolutive force M is a part of the physical 
forco of the universe, of which, as he reminds us, tho 
sum is fixed and the tendency is toward a stable equi- 
librium in which all change is to end, then this evo- 
lutive was derived from tho physical force ; and why 
not still derivable from it V What is to provent its 
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replenishment in vcgQt&t\or\ f parij>a$*u with that great 
operation In which physical force is stored up in vego- 
tublo organist an, and by the expenditure or transforma- 
tion of which their work, and that of all animal*, Is 
carried on t Whatever be the cause (if any there be) 
which determines the decadence and death of species,* 
one cannot well believe that it is a consequence of a 
diminution of their proper f orco by plant-development 
and division ; for instance, that the sum of what is 
called vital forco in a full-grown tree is not greater, 
instead of less, than that in the seedling, and in the 
grove greater than iu the single parental tree. This 
power, if it be properly a force, is doubtless as truly 
derived from the sunbeam as is the power which the 
plant and animal expend in work* Hero, then, fs a 
source of rcpU'iiihlimoiit as lasting as the sun itself, 
find a ground so far as a supply of forco is concerned 
- for iudillultu duration, lor all that any ono can 
moan by tlio iudclliritocxintcncoof species is, that they 
may (for all that yet appears) continue while tho exter- 
nal conditions of their being or well-being continue. 

Perhaps, however, M. Naudin docs not mean that 
"evolutive force," or tho forco of vitality, is really 
homologous with common physical force, but only 
something which may be likened to it* In that caso 
the parallel ha* only a metaphorical value, and tho rea- 
son why variation munt coaso and species die out I* 
Mill to seek. Iu short, if that which continues tho 
scries of individuals in propagation, whether like or 
tinlike tho parents, be a forco in tho physical sense of 
the term, then thero is abundant provision in Naturo 
for its indellnito replenishment. If, rather, it be a 
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part or phase of that something which dlrocts and de- 
termines the expenditure of force, then it is not subjoct 
to tho laws of tho latter, and there is no ground for 
inferring its exhaustibility. Tho limited vitality is an 
unproved and unprovable conjecture. The ovolutivo 
force, dying out in the using, is cither tho same con- 
jecture repeated, or a misapplied analogy. 

After all — apart from Hpeculativo analogies — tho 
only evidences wo possess which indicate a tendency 
in species to dio out, arc thoso to which Mr. Darwin 
has called attention. These arc, first, tho observed 
deterioration which results, at least in animals, from 
continued breeding in and in, which may possibly bo 
rcsolvablo into cumulative hcritahlo disease-; and, 
secondly, as already stated (p. 31(5), what may bo 
termed the sedulous and elaborate pains everywhero 
taken in Nature to prevent close breeding — arrange- 
ments which are particularly prominent in plants, the 
greater number of which bear hermaphrodite blossoms. 
The importance of this may be inferred from the uni- 
versality, variety, and practical perfection of tho ar- 
rangements which secure the end ; and tho inferenco 
may fairly bo drawn that this is tho physiological im- 
port of sexes. 

It follows from this that there is a tendency; seem- 
ingly inherent, in species as in individuals, to die out; 
but that this tendency is counteracted or checked by 
sexual wider breeding, which is, on tho whole, amply 
secured in Nature, and which in some way or other 
rcenforces vitality to such an extent as to warrant 
Darwin's inferenco that "stfmo unknown great good 
is derived from the union of individuals which have 
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boon kept distinct for many generations." Whether 
tliis roCnforcemont is a complete preventive of de- 
crepitude in species, or only a palliative, is more than 
we can determine. If the latter, then existing species 
and their derivatives most perish in time, and the 
earth may bo growing poorer in species, as If, Naudin 
supposes, through mcro senility. If the forijierj then 
the earth, if not even growing richer, mfty bcixpected 
to hold its own, and extant species or their derivatives 
should last as long as tho physical world lasts and 
affords fuvorahlo conditions. General analogies seem 
to favor tho former view. Such facts as wo possess! 
and tho Darwinian hypothesis, favor the latter. 



XIII. 



EVOLUTIONARY TELBOLOOT. 



When Cuvior spoke of the " combination of organs 
in bucIi order that they may bo in consistency with the 
part which the animal has to play in Nature/ 9 his op- 
ponent, (leoffroy St.-Hiluire, rejoined, M I know notli* 
ing of animals which have to piny a part in Nature." 
The discussion was a notable one in its day. From 
that time to this, the reaction of morphology against 
" final causes " has not rarely gone to the extent of 
denying the need and the propriety of assuming ends 
in the study of animal and vegetable organizations. 
Especially in our own day, when it been mo Apparent 
that the actual use of an organ might not be the funda- 
mental reason of its existence — that one and the.samo 
organ, morphologically considered, was modified in dif- 
ferent cases to the most diverse uses, while intrinsically 
different organs subserved identical functions, And con- 
sequently that use was a fallacious and homology the 
6urer guide to correct classification — it was not sur- 
prising that teleological ideas nearly 'disappeared from 
natural history. Probably it is still generally thought 
that the school of Cuvierand that of Kt.-llilaire havo 
neither common ground nor capability of reconcile- 
ment. 
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In a review of Darwin 9 ! volume on the " Fertiliza- 
tion of Orchid*" 1 (too technical and too detailed for 
reproduction here), and later in a brief sketch of the 
character of his scientific work (art x., p. 281), we 
expressed our sense of the great gain to science from 
his having brought back teleology to natural history. 
In Darwinism, usefulness and purpose come to the 
f runt again as working principles of the first order ; 
upon them, indeed, tho whole system rests. 

To most, this restoration of teleology has come 
from an unexpected quarter, and in an unwonted guise ; 
no that the first look of it is by no means reassuring to 
(ho mind* of those who cherish tlieistic views of No* 
turo. Adaptation* irresistibly Htiggusting purpose had- 
their supreme application in natural theology. JJeing 
manifold, particular, and exquisite, and evidently in* 
wrought into the whole system of tho organic world, 
they were held to furnish irrefragable as well as inde- 
pendent proof of a personal designer, a divine origi- 
nator of Nature, lly a confusion of thought, now ob- 
vious, but at tho time not unnatural, they were also 
regarded as proof of a direct execution of the contriv- 
ver's purpose in tho creation of each organ and organ- 
ism, as it were, in the manner man contrives and put* 
together a machine — an idea which haa been set up as 
tho orthodox doctrine, but which to St. Augustine and 
other learned Christian fathers would have savored 
of heterodoxy. 

In the doctrine of the origination of species through 
natural selection, theso adaptations api>car as the out- 
come rather than as the motive, as final results rather 

Jfl • London, 18C3. 



/ 



858 DARWIN I ANA. 

tlinn final caunefl. Adaptation to uso, although tho 
very csscnco of Darwinism, is not a fixed and inflex- 
ible adaptation, realized once for all at the outset ; it 
includes a long progression and succession of modifi- 
cations, adjusting themselves to changing circum- 
stances, under which they may bo more and moro di- 
versified, specialized, and in a just hciiko perfected. 
Now, tho question is, Does this involve the destruction 
or only the reconstruction of our consecrated ideas of 
teleology ? Is it compatible with our seemingly inborn 
conception of Nature as an ordered system ? Further- 
more, and above all, can the Darwinian theory itself 
dispense with tho idea of purpose, in tho ordinary 
sense of the word, as tantamount to design! 

From two opposing sides wo hear tho first two 
questions answered in tho negative. And ah affirma- 
tive response to the third is directly implied in tho 
following citation : 

. "Tho word purpose ha* been uacd in A *on*o to which it U, 
perhaps, worth while to call attention. Adaptation of meant 
to an end may bo provided in two ways that wo at present 
know of: by proccuHen of natural Hclecthm, and by tho agency of 
an InU-llitft'iiro in which an linage or idea of tho end preceded 
tho u so of tho mean*. Jit both cava tho cxUti nco of tho ndap» 
tation is accounted for by tho necessity or utility of tho end* 
It pectus to mo convenient to uho tho word purpoM) an meaning 
generally tho end to which certain meaiiM arc adapted, both in 
thcHo two en no* and in any oilier that may hereafter beeouio 
known, provided only that tho adaptation In accounted for by 
tho necessity or utility of tho end. And there nccuin no objec- 
tion to tho \uo of tho phrnso * final canto ' In thin wider hciiho, if 
It Is to bo kept at all. Tho word 4 denial ' might then bo kept 
for tho Hpecial case of adaptation by an Intelligence. And we 
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may the* say that, since the process of natural selection bas 
been understood, purpose has ceased to suggest design to In- 
structed people, except Id cases where the agency of man if 
Independently probable.' 9 — P. C. W., In the Contemporary /fo- 
ri** for September, 1875, p. 057. 

Tho distinction made by this anonymous writer Is 
convenient and useful, nnd his statement clear. We 
proposo to adopt this use of tho terms purpose and dt- 
ir/y/i, and to examine tlio allegation. The latter comes 
to this : " Processes of natural selection " exclude " tho 
agency of an intelligence in which the image or idea 
of tlm end precedes tho use of the means; " and since 
tho former have been understood "ptirposo has ceased 
to suggest design to instructed people, except in cases 
where tho agency of man is independently probable." 
Tho maxim " Lhomme propose^ Dku dlfij)osc" under 
this rending means that the former lias the monopoly 
of design, while tho latter accomplishes without de- 
signing. Man's works alone suggest design. 

J Jut it is clear to us that this monopoly is shared 
with certain beings of inferior grade. Granting that 
quite possibly tho capture of Hie* for food by J)!onaa 
and the sundews may bo attributed to purpose apart 
from deign (if it bo practicable in the last report to 
iiiaiutaiu this now convenient dihtinction), still their 
capture by a hpidcrVwch, and by a swallow oh tho 
wing, can hardly "ceaso to suggest design to in- 
structed people/' And surely, in coming at his mas- 
ter's call, tho dog fulfills his own design as well as 
that of. his master; and fo of other actions and con* 
struct ions of bruto animals. 

Without doubt so acute a writer has a clear and 
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sensible meaning; so wo coneludo that ho regards 
brutes ns nutonmtn, mid was thinking of design as co* 
extensive merely with general conceptions. Not eon* 
corning ourselves with the dllHeulty ho may havo in 
drawing a line between the simpler judgments and 
affections of man and those of tho highest-endowed 
brutes, wo subserve our immediato ends by remarking 
that tho automatic theory would seem to bo ouo 
which can least of all dispense with design, since, 
either in tho literal or current sense of tho word, un- 
designed automatism is, as near as may bo, a contra- 
diction in terms. As tho automaton man constructs 
manifests tho designs of its maker and mover, so tho 
more cllicient automata which man did not construct 
would not legitimately suggest less than human intel- 
ligence. And so all adaptations iu tho animal and 
vegetable world which irresistibly. suggest .purpose 
(in the sense now accepted) would also suggest de- 
sign, and, under the law of parsimony, claim to bo 
thus interpreted, unless some other hypothesis will 
better account for the facts. We will consider, pres- 
ently, if any other docs so. 

We here claim only that some beings other than 
men design, and that the adaptations of means to ends 
in tho structure of animals and plant*, In ho far as 
they carry the marks of purpose, carry abo tho Impli- 
cation of having been dengucd. Also, that tho idea 
or hypothesis of a designing mind, as tho author of 
Nature— however wo camo by it — having possession 
of the field, and being one which man, himself a de- 
signer, seemingly must needs form, cannot bo rivaled 
except by some other equally adequate for explami* 
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tlon, or displaced except by showing tlio illegitimacy 
of tlio Inference. A I to tlio latter, is tho common 
apprehension nnd nonso of mankind in this regard well 
grounded f Can wo rightly reason from our own in* 
tclligcnco and powers to a higher or a supremo Intel* 
ligcuco ordering and duping tho system of Nature} 

A xcry able and ingenious writer upon "Tho Evi- 
dences of Design in Nature," in thoWctimbMcr lie* 
vkio for July, 1875, maintains tho negative. His 
article may bo taken as tlio argument in support of 
tho position assumed by "P. C. W.," in the Contem- 
porary licvlao above cited. It opens with tho ad- 
mir-biou that tho orthodox view is tho most simple and 
apparently convincing, has had for centuries tho un- 
hcHtating anient of an immense majority of thinkers, 
and that the latest master-writer upon the subject di*» 
poHcd to reject it, namely, Mill, comes to tho conclu* 
hiou that, "In the present state of our knowledge, 
the adaptations in Nature afford a largo balanco of 
probability in ftivor of creation by intelligence.* 9 It 
proceeds to attack not so much tho cvideneo in favor 
of design as tho foundation upon which tho whole 
doctrine rents, and closes with tho prediction thai 
sooner or later tho superstructure must fall. And, 
truly, if his reasonings aro legitimate, and his con- 
clusions juht, *• Science has laid the axe to the tree." 

44 Given a set of marks which wo look upon ia human pro* 
ductlom as unfailing indication! of design," ho naka, "is not the 
lufcrcneo equally Icgitimato when wo recognize theso marks In 
Kuturot To gazo on such a universo at this, to feel our hearts 
exult within us la tlio fullness of oxistenco, and to offer in ox* 
planalion of such benoflrent provision no other word but 
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Chanct % seems at unthankful and Iniquitous ai It §001111 absurd. 
Chanco produce! nothing In tlio liuman sphoro; nothing, at 
least, that can bo relied upon for good. Design alotto ongon* 
dors harmony, consistency ;,aml Chanco not only never U thd 
parent, but is constantly tho enemy of theso. How, then, can 
wo suppose Clianco to bo tho author of a system In which every* 
thing In as regular as clock-work? .... Tho hypothesis of 
Chanco is inadmissible." 

There is, then, in Nature, nn order; ami, in U P. 
C. "WW setiso of tho word, a manifest jwrpono. 
Some sort of conception ns to the eatmo of it in inevi- 
table, that of design ilrnt nml forein<wt, ""Why"— 
tho Went in inula* JiWiaw rrpeutM the (]UeMh»n-— 
14 why, if the marks of utility iiimI u<hi|>tutlon are eon* 
elusive in the works of man, tdioiiM they not be con- 
sidered equally conclusive in the works of Natural'* 
His answer nppearu to m more ingenious than sound. 
Ueeause, referring to Pnley'a watch, — 

44 Tho watch-finder Is not guided solely In his Infcrcnco hy 
marks of adaptation and utility; he would recognize design In 
half a watch, in a tnero fragment of a watch, Just an unruly a* 
In a whole time-keeper. . . . Two cog-wheels, grasping each 
other, will bo thought conclusive evidenco of design, quite In* 
dependency of any use attaching to them. And tho inference, 
Indeed, is perfectly correct ; only it is an inference, not from a 
mark of design, properly so called, hut from a mark of human 
workmanship. ... No moro Is needed for tho watch-Under, 
since nil the works of man arc, at the Name time, product* of 
design; hut a great deal more Is requisite for us, who are called 
upon by Paley to recognize design In work* In which thl* 
stamp; this label of human workmanship, Is wanting. Tho 
mental operation required in tho one case Is radically different 
from that performed in tho other; there Is no parallel, ond 
Tuloy's demonstration is totally Irrelevant.** * 

1 Hume, in tils " Eddays," anticipated this argument. But ho did 
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But, surely, all human doings aro not " products 
of design ; " many aro contingent or accidental. And 
why not auppofto that tho Under of tko watch* or 
of tho watch- wheel, infers both design and human 
workmanship f Tho two arc mutually exclusivo only 
on tho supposition that man alono is a designer, 
which is hiinply begging the question in discussion. 
If tho watch-Under' a attention had been arrested by 

not rent on It. IIU matured convictions appear to be ciprcsscd la 
statements mic*lt an the following, here cited at second hand from Jack* 
son's •• rhlloNophy of Natural Theology/* a volume to Which a friend 
ha* Just called our attention i 

••Though tho stupidity of meti, M writes Hum*, "barbarous and un« 
Instructed, he no great that the/ may not see a sovereign author In tho 
more obvious work* of Nature, to which they are so much familiarized, 
yet it iccirco lectin possible that any ono of good understanding should 
reject that idea, when onco It Is suggested to blra.' A purpose,' an in- 
tention, a oVsign, Is evident In everything; and when our comprehen- 
sion Is so far enlarged as to contemplate the first rise of this vtolble 
ayidem, wo must adopt, with the strongest conviction, the idea of some 
Intelligent cause or author. The uniform maxims, too, which prevail 
throughout the whole frame of tho universe, naturally, If not neces- 
sarily, lead us to coneelvo this intelligence as single and undivided! 
where tho prejudices of education oppose not ao reasonable a theory. 
Kven tho contrarieties of Nature, by discovering themselves every* 
where, become proofs, of some consUtcnt plan, and establish one singU 
purpose or intention, however inciplicahlo and incomprehensible."*** 
(" Natural HUtory of Religion," zv.) 

•• In many views of tho uiilvcrso, and of Its parts, particularly the 
latter, tho beauty and fitness of final causes strike us with such irrs> 
alstible force that all objoetlons appear (what I bclievo they really are) 
mere cavils and sophisms,* 1 — (** Dialogues concerning Natural Religion," 
I'artX.) 

u Tho order and arrangement of Nature, the curious adjustment of 
final causes, the plain use and Intention of every part and organ, ail 
theso hcxpeak in the elearest language an Intelligent cause or author.** 
— (Ibid., Part IV.) 
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* 

a different object, such as a spider's web, ho would 
have inferred both design and non-human workman- 
ship. Of some objects ho might bo uncertain wheth- 
er they were of human origin or nut, without ever 
doubting they wcro designed, while of others this 
might remain doubtful. ft or is man's recognition of 
human workmanship, or of any other, dependent upon 
his comprehending how it was done, or what particu- 
lar ends it subserves. Such considerations mako it 
clear that "the label of human workmanship" is not 
the generic stamp from which man infers design. It 
6eems equally clear that "the mental operation re- 
quired in the one case" is not so radically or materially 
"different from that performed in the other" as this 
writer would havo us suppose. The judgment re- 
specting a spider's web, or a trap-door spider's dwell- 
ing, would bo the very same in this regard if it pre- 
ceded, as it occasionally might, all knowledge of 
whether the object met With wero of human or ani- 
mal origin. A dam across a stream, and the appear- 
ance of the stumps of trees which entered into its 
formation, would suggest design quite irrespective of 
and antecedent to the considerable knowledge or ex- 
perience which would cnablo the beholder to decido 
whether this was the work of men or of beavers. 
"Why, then, should the judgment that any particular 
structure is a designed work bo thought illegitimate 
when attributed to a higher instead of a lower intclli* 
gence than that of man) It might, indeed, be so if 
the supposed observer had no conception of a power 
and intelligence superior to hift own. But it would 
ihen bo more than "irrelevant;" it would bo im- 
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posslhlc, except on tlio supposition that the phenomena 
would of themselves givo rise to such an inference. 
That It is now possiblo to mako tho inference and, 
indeed, hardly possiblo not to mako it, is sufficient 
warrant of its relevancy. . 

It may, of course, bo rejoined that, if this impor- 
tant fuctor is given, tho inferenco yields no indepen- 
dent argument of a diviuo creator; and it may also 
be reasonably urged that tho difference between things 
that arc made under our observation and comprehen- 
s>ion 9 and things that grow, but havo originated be- 
yond our comprchenhion, is too wide for a sure infer- 
enco from tho ono to tho other. Uut tho present 
question involves neither of these. It is simply 
whether the argument for design from adaptations in 
Nature is relevant, not whether it is independent or 
sure. It is conceded that the argument is analogical, 
and the parallel incomplete. But tho gitt is in tho 
points that are parallel or similar. Pulleys, valves, 
and such-liko tlahorato mechanical adaptations, can- 
nut differ greatly in meaning, wherever met with. 

Tho opposing argument is repeated and pressed 
in another (arm: 

4 

"The cvidinco of design Afforded by the marks of adapta- 
tion in work* of human compcUneo it null and void iu tho caso 
of creation itself. • • • Kuturo is full of adaptations ; but theso 
arc valueless to us at traces of design, unless wo know some* 
thing of tho rival adaptations among which an intelligent being 
ml^ht havo chosen. To assert that in Katuro no such rival 
limitations existed, and that in every case tho useful function 
In question could bo established by no other instrument but 
one, is simply to reason in a circle, since it is solely from what 
wo find existing that our notions of possibility and iuipossi- 
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bility aro drawn, . . • Wo cannot itna?1no our«clvc§ In lh# 
position of tho Creator beforo liU work began, nor oxamine 
tho materials among which ho had to choose, nor count tho 
lawn which limited his operation*. Hero all In dark, and tho 
iuforonoo wo draw from tho scorning perfections of tho exist- 
ing instrument* or means is a mcaiuro of nothing hut our Ig- 
norance." 

But tho question its not about tho perfection of 
these adaptations, or whether others might have been 
instituted in their place. It is simply whether oh- 1 
served adaptations of intricate nor In, admirably sub- 
serving use.*, do or do not legitimately suggest to one 
designing mind that they are tho product of hoiiio 
other. If so, no amount of ignorance, or even incon- 
ceivability, of tho conditions and luode of production 
could aiTect tho validity of tho inference, nor could it 
bo affected by any misunderstanding on our part as 
to what tho particular use or function was ; a ntuto- 
ment which would havo been deemed superfluous, 
except for tho following : 

" There ia not an organ iu our bodies hut what hua pruned, 
and is still passing, through a scries of different and often con- 
tradictory interpretation*. Our lung*, for Instance, wero an- 
ciently conceived to ho a kind of cooling apparatus, a refriger- 
ator ; at tho closo of the last century they wero supposed to 
ho a centre of combustion; and nowaday* both these theories 
havo been abandoned for a third. . . . llavo thcao change* 
modified in tho slightest degrco tho supposed evidence of de- 
sign ?" 

"Wo havo not tho least idea why they hhould. So, 
also, of complicated processes,, such as human diges- 
tion, being replaced by other and simpler ones in 
lower animals, or even in certain plants. If " wo 
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argue ilio necessity of every adaptation solely from 
the fact that it exists," and that " wo cannot mutilate 
it grossly without injury to the function/ 1 wo do not 
" announce triumphantly that digestion is impossible 
in any way but this/ 9 etc., but see equal wisdom and 
no impugnment of design in any number of simpler 
adaptations accomplishing equivalent purpose* in low* 
cr animal*. 

Finally, adaptation and utility being the only 
murks of desigu in Naturo which we possess, and 
adaptation only as subservient to usefulness, the 
WcbtmitiuUr Jicclcwcr shows us how — 

44 The argument from utility may bo equally refuted another 
way. We found in our discussion of the mark of adaptation 
that tlio positive ovidctico of design afforded by the median* 
Unit of the human framo was never accompanied by the possl- 
bility of negative evidence. Wo regarded this a* a suspicious 
clrctimxtuncc, just as the fox, invited to attend the lion in hit 
den, was deterred from his vinit by observing that all the foot* 
trucks lay in ono direction. The same suspicious circumstance 
warns us now. If punitive evidence of design be afforded by 
tho presence of a faculty, negativo evidence of design ought 
to be ullorded by th<* nbsenco of a faculty. This, however, it 
net the case." (Then follows the account of a butterfly, which, 
from the wonderful power of tho males to find the females at 
a great distance, in conceived to possess a sixth sense.] "Do 
wo consider tho deficiency of this sixth sense in man as the 
slightest evldenco agalntit design t Should we bo loss apt to 
infer creative wisdom if wo had only four senses instead of 
11 vo, or three instead of four? No, tho caso would stand pre- 
cisely as it docs now. Wo value our senses simply because we 
have them, and because our conception of life as we desiro it 
• is drawn from them. Hut to reason from such value to tho 
origin of our endowment, to argue that our senses roust have 
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been given to ns by o deity became we prise them, la evidently 
to move round and round iri a vicious circle. 

44 Tho same rejoinder is easily applicable to the argument 
from beauty, which indeed is only a particular aspect of tho 
argument from utility. It Is certainly improbable that a ran- 
dom daubing of colors on a canvas will produce, a tolerable . 
painting even should tho experiment bo continued for thou- 
sands of years. Our conception of beauty being given, it is 
utterly improbable that chanco should select, out of tho infinity 
of combinations which form and color may afford, tho prccUo 
combination which that conception will approve. Hut the 
universe is not posterior to our senso of beauty, but antecedent 
to it: our senso of. beauty grows out of what wo sec; and 
henco tho conformance of our world to our ichthcticnl concep- 
tions is evidence, not of tho world's origin, but of our own,*' 

• 

We arc accustomed to hear 'design doubte^ on ac- 
count of certain failures of provision, wnsto of re- 
sources, or functionless condition of organs; l»ut it is 
refreshingly new to have the very harmony itself of 
man with his surroundings, and the completeness of 
provision . for his wants. and desire*, brought. up ns a 
refutation of tho validity of tho argument for design. 
It is hard, indeed, if man must ho out of harmony 
with Nature i 1 order to judge anything respecting it, 
or his relations with it ; if lie must have experience 
of ehaos before ho can predicate anything of order, 

But is it true that man has all that he conceives 
of, or thinks would ho useful, nnd lias no "negativo 
evidence of design afforded by the absence of a facul- 
ty" to set against tho positivo evidence nflbrded by 
its presence? He notes that ho lacks tho faculty of 
flight, sometimes wants it, ami in dreams imagines 
that ho has it, yet as thoroughly believes thflt ho was 
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dosigned not to have it as that ho was designed to 
have tlio faculties and organs which ho possesses. lie 
notes that sonio animals lack eight, and so, with this 
negative side of the testimony to the value of vision, 
he is "apt to infer creative wisdom" both in what ho 
enjoys and in what the lower animal neither needs 
nor wants. That man does not miss that which ho 
has no conception of, and is by this limitation dis- 
qualified from judging rightly of what he can con* 
ceivo and know, is what the WcttmiMtefl Reviewer 
comes to, as follows : 

14 Wo value tlio constitution of our world becanso wo livo by 
It, nnd became wo cannot concclvo ourselves as living other- 
wise. Our conception! of possibility, of law, of regularity, of 
logic, oro all derived from tlio sarno source; and as wo ore con- 
stantly compelled to work with those conception!, as in our in* 
creating endeavors to be* tor our condition and Increase our 
provision wo aro constantly compelled to guide ourselves by 
Nature's regulations, wo accustom ourselves to look upon tbeso 
regularities and conceptions as antecedent to all work, even to 
a Creator's, and to Judge of the origin of Xaturo as wo Judge 
of tlio origin of inventions and utilities ascribablo to man. This 
ox plains why the argument of design has enjoyed such univer- 
sal popularity. Hut that such popularity is no criterion of the 
argurm ill's worth, and that, indeed, it is no evidence of any* 
thing save of an unhappy wcikncns in man's mental constitu- 
tion, Is abundantly proved by tho explanation itself.'* 

Well, the constitution and condition of man being 
such that ho always does infer design in Nature, what 
stronger presumption could there possibly be of the 
rclovancy of tho inference? Wo do not say of its 
correctness : that is anothor thing, and is not the pres- 
ent point. At the last, as has well been said, the 
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whole question resolves itself into ono respecting tho 
ultimate veracity of Nature, or of tho author of Na- 
ture, if thero ho any. 

Passing from these attempts to undormino tho 
foundation of tho doctrine — which wo judgo to ho 
unsuccessful — wo turn to tho consideration of thoso 
aimed at the superstructure. Evidences of design 
may ho relevant, hut not cogent. They may, as Mill 
thought, preponderate, or the wavering balance may 
inclino the other way. Thero are two lines of argu- 
ment: ono against tho sutliejoney, tho other against 
the necessity, of the principle of design. Design lias 
been denied on tho ground that it squares with only 
one part of the facts, and fails to explain others; it 
may be superseded by showing that all tho facts aro 
in tho way of being explained without it. 

Tho things which the principle of design does not 
explain are many and serious. Nome are in their na- 
ture' inexplicable, at. Irani nro beyond tho power and 
province of science. Others are of matters which 
scientific students have to consider, and upon which 
ihey may form opinions, more or less well-grounded. 
As to biological science — with which alono wo nro 
concerned — it is getting to be generally thought that 
this principle, as commonly understood, is weighted 
with much more than it can carry. 

This statement will not bo thought exaggerated 
by those most familiar with the facts and tho ideas of 
tho age, and accuhtomed to look. them in tho face. 
Design is held to, no doubt, by most, and by a sure 
instinct; not, however, as always offering an explana- 
tion of the facts, but in spite of tho failure to do so. 
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The stumbling-blocks aro various, and they lie in 
ovory paths wo can allude only to ono or two as 

njKKriliieilS. 

Adaptation and utility aro tlio marks of design* 
"Wlint, then, aro organs not adapted to use marks oft 
Functionlcss organs of some sort are tho heritage Of 
ulinont every species. We have ways of seeming to ac- 
count for them — and of late ono which may really ac- 
count fur them — hut they are unaccountable on the 
principle of design. Some, shutting their eyes to the 
(liillculty, <lcny that wo know them to he functionlcss, 
and prefer to belie vo they must have a uso l>eeauso 
they exist, and are moro or less connected with or- 
gans which aro correlated to obvious uso; but only 
blindfolded pernons care to tread the round of so nar- 
row a circle. Of late somo such abortive organs in 
flower* and fruit* aro found to have a use, though not 
tlm iMcof their kind. Hut unwavering believers in do« 
fclgn bliould not tni.1t too much to instances of this 
unit. There is an old adage that, if any thing bo kept 
long enough, a tine will be found for it If the follow- 
ing up of this line, when it comes in our way, should 
bring, uk round again to a tclcologieal principle, it 
will not bo ono which conform* to the prevalent ideas 
now attacked. 

It in commonly wml that abortive and useless or- 
gan* c»xi*t for tho sake of symmetry, or as parts of a 
plan. To nay thi*, and stop there, is a lino inetanco 
of mere seeming to nay something. For, under tho 
principle of design, what is tho sense of introducing 
umcIchh parts into a UHcful organism, and what shadow 
of explanation does "symmetry" give! To go fur* 
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tlior and explain tlio enuno of the symmetry And how 
Abortive organs camo to be, is tnoro to tho purpoHO, 
but it introduces quite Another principle than that of 
design. Tho dlllleulty recur* in a Roiiiowlmt dillerent 
form when aii organ is useful And of exquisite per* 
feet ion in some specie*, but fnnetionles* in another. 
An organ, such as an eye, ntrikes us by its exquisite 
and, as vto say, perfect adaptation and utility in somo 
animal; it is found repeated, still useful but destitute 
of many of its adaptation*, in Home animal of lower 
grade; in some one lower still it is rudimentary and 
• useless. It in asked, If tho first wan ho ereateil for its 
obvious and actual u <e, and the t'.erond for such use as 
it has, what was the design of the third t One more 
case, in which use after all is well sub-served, we eito 
from the article already -much quoted from : 

44 It is well known Hint certain - fishes (PlcuronnU) display 
tho singularity of having both eyes on tlio same sido of tliulr 
head, ono oyo being plaeod a little higher than (ho other. This 
arrangement has its utility; for tlio Plcuronecta^ swimming on 
their sido quite near tho bottom of tho sea, have little occasion 
for their eyesight except to ohservo what is going on above 
them. But tho detail to which wo would call not loo is, that 
tlio original position of tho eyes is symmetrical in theso fishes, 
nnd that it is only nt a certain point of their development that 
tho anomaly is manifested, ono of tho eyes passing to tho other 
•ido of tho head. It is almost inconceivablo that an Intelligent 
being should have selected such an arrangement ; nnd that, In- 
tending tho eyes to bo used only on ono sido of tho bend, ho 
fihould havo placed them originally on dillerent sides." 

Then tho waste of being in enormous, far beyond 
tho common apprehension. Seed*, eggs, and other 
germ*, are designed to he plants and animal*) but not 
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ono o! a thousand or of a million achieves Its destiny. 
Thoio that fall Into lining places and in fitting nunv 
liers find beneficent provision, and, if they wore to 
wake to consciousness, might nrguo design from tho 
adaptation of their surrounding* to their well- being. 
]hit what of tho vast majority that perish t As of 
tho light of tho.sun, sent forth in all directions! only 
a minute portion is intercepted by the earth or other 
planets where some of it may bo utilized for present 
or future life, so of potential organisms, or organisms 
begun, no larger proportion attain the presumed end 
of their creation, 

"Destruction, therefore, Is itio ritto ; UfuU tho exception. 
Wo notico ehlufly tho exception— namely, tlio luck/ prlxo-wln- 
tier In tlio lottory— and tako but little thought about tho losers, 
whovauUh from our field of observation, and Whoso number 
It U often impossible to ostimato. But, In this question of dc« 
sign, tlio losers aro Important witnesses. If tho. maxim *auii 
alteram partem ' It applicable an/where, It it applicablo hero. 
Wo must hear both sides, and tho testimony of tho iced fallen 
on good ground must bo corrected by tho testimony of that 
which full* by tho wayside, or on tho rocks. When wo find, as 
wo have seen above, that tho sowing Is a scattering at random, 
and that, for ono being provided for and living, ten thousand 
perish unprovided for, wo must allow that tho existing order 
would bo accounted as tho worst disorder in any human sphere 
of action.* 9 

It is urged, moreover, that all thin and much more 
applies equally to the past stages of our earth and its 
iimnim»ely long and varied succession of former in* 
habitants, different from, yet intimately connected 
with y tho present. It is not ono specific creation that 
the question has to deal with— as was thought not very 
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many years ago— but a serlos of creations through 
countless aged, and of which tho beginning it un- 
known. 

These reference* touch a few out of many point*, 
and merely allitctu to Homo of the dlllleultlc* which 
(lie unheeding pass by, but which, when brought bo« 
fore tho mind, arc ncen to bo stupendous 
• Somewhat may bo justly, or nt leant phiUNlbly, 
said in reply to nil this from tho ordinary ntandpoint, 
but probably not to much effect. There were always 
insuperable dillicultica, which, when they seemed to 
bo few, might bo regarded as exceptional; but, aft 
they increase in number and variety, they seem to fall 
into a system. No doubt wo may still insist that, "in 
tho present state of our knowledge, the adaptations 
in Rat uro atford a largo balance of probability in 
favor of creation by intelligence," as Mill concluded ; 
and probability must needs bo tho guide of reason 
through these dark places. Still, tho balancing of 
irreconcilable facts is not a satisfying occupation, nor 
a wholly hopeful one, while fresh weights are from 
time to timo dropping into the lighter side of the bal- 
ance. Strong as our convictions aro, they may bo 
overborne by evidence. *\Vo cannot rival tho fabled 
woman of Kphesus, who, beginning by carrying her 
calf from the day of its birth, was still able to do so 
when it became an ox. Tho burden which our fa* 
thcrs carried comfortably, with somo adventitious 
help, has become too heavy for our shoulders. 

Seriously, there must bo something wrong in tho 
position, some baleful error mixed with the truth, to 
which this contradiction of our inmost convictions 
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inajr bo attributed. TI10 orror t as we suppose. Hot iu 
tho comb I notion of tlio principle of design with the 
hypothesis of tlio Immutability and isolated creation of 
tpoclu*. The latter hypothec!*, in lift nature tinprov* 
able, hn* t on sclent Mo ground^ beonmo m far iin- 
prohahlo (hut fe\v t oven of tlio niitl-DurwInluri tiatu- 
ralUts, now hold to It ; and, whatever may pneo havo 
boon its religion* claim*, It i* at .present a hlndoranco 
lather than a help to any Jn4 and conMlstcivt teleology, 

J ly the adoption of tlio .Darwinian hypothcsl*, or 
something liko it, which wo Indiuo to favor, many of 
the diillcultic* are obviated, find others diminished. 
In tho eomprehenhivo and fa preach ing teleology 
which may take tho place of tho former narrow con- 
ception*, organs and even faculties, useless to tho 
individual, find their explanation and reason of being. 
Kither they lmvo done service in tlio past, or they 
may do service iu the future. They may have been 
essentially useful iu one way in a past species, and, 
though now funetionless, they may bo turned to use- 
ful account in some very different way hereafter. la 
botany several cases eomo to our mind which suggest 
such interpretation. 

Under this view, moreover, waste of life and ma- 
terial iu organic Nature ceases to bo utterly inexpli- 
cable, becauso it ceases to bo objectless. It is seen 
to bo a part of tho general u economy of Nature," a 
phra.so which has a real meaning. One good illustra- 
tion of it is furnished by tho pollen of flowers. Tho 
seeming wasto of this in a pine-forest is enormous. 
It gives riso to tho so-called " showers of sulphur/ 9 
which every ono has heard of. Myriads upoa myri- 
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ads of pollen-grains (each nn elaborate organic struct- 
ure) aro wastofully dispersed by tho winds to ono which 
reaches a femalo flower and fertilizes a seed. Con- 
trast this with ono of tho close-fertilized flowers of a 
violet, in which there aro not many times moro grains 
of pollen produced than there are of seeds to bo fer- 
tilized ; or with an orchis-flower, in which the propor- 
tion is not widely different. These latter aro certain- 
ly tho more economical ; but there is reason to be- 
lieve that the former arrangement is nut wasteful. 
Tho plan in tho violet-flower assures the result with 
tho greatest possible saving of material and action ; 
but this result, being close fertilization or breeding in 
and in, would, without much doubt, in tho course of 
time, defeat the very object of having seeds at all. 1 
So tho same plant produces other flowers also, pro- 
vided with a large surplus of pollen,, and endowed (as 
tho others aro not) with color, fragrance, and nectar, 
attractive to certain insects, which are thereby induced 
to convey this pollen from blossom to blossom, that 
it may fulfill its oilico. In such blossoms, and in tho 
great majority of flowers, tho fertilization and conse- 
quent perpetuity of which are committed to insects, 
the likelihood that much pollen may bo left behind or 
lost in the transit is sufficient reason for tho apparent 
superfluity. So, too, tho greater economy in orchis- 
flowers is accounted for by tho fact that the pollen Is 
packed in coherent masses, all attached to a common 
stalk, tho end of which is expanded into a sort of 
button, with a glutinous adhesive faco (liko a bit of 
sticking-plaster), and this is placed exactly where tho 

1 8ce page 310. 
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bead of a moth or butterfly will bo pressed Against it 
when It suck* nectar from the flowor, and 00 tho pol- 
len will bo bodily conveyed from blossom to blossom, 
with small clumco of waste or loss. The floral world 
is full of such contrivances ; and whilo they exist tho 
doctrine of purpose. or final cause is not likely to die 
out. Now, in tho contrasted case, that of pine- trees, 
the vast superabundance of pollen would bo sheer 
waste if the intention was to fertilize the seeds of the 
same tree, or if thero wcro any provision for insect- 
carriage ; but with wide-breeding as the end, and tho 
Wind which " blowcth where it listeth " as the means, 
no ono Is entitled to declaro that pine-pollen is in 
wasteful cxc'chh. The cheapness of wind-carriage may 
be set against the over-production of pollen. 

Similar considerations may apply to tho mould- 
fungi and other very low organisms, with spores dis- 
persed through tho air in countless myriads, but of 
which only an infinitcMinal portion find opportunity 
for development. Tho myriads perish. The excep- 
tional one, falling into a lit medium, is imagined by 
the Wchtmhutcr HcvUwcr to argue design from tho 
beneficial provision it finds itself enjoying, in happy 
ignorance of the perishing or latent multitude. But, 
in view of the large and important part they play (as 
the producers of all fermentation and as the omni- 
present scavengcr-polico of Nature), no good ground 
appears for arguing either wasteful excess or ahsenco 
of design from the vast disparity between their po- 
tential and their actual numbers. Tho reserve and 
the activo members of tho forco should both bef count- 
od in, ready as they always and everywhere aro for 
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service. Considering their ubiquity, persistent vital* 
ity, and promptitude of action upon fitting occasion, 
the suggestion would rather be that, while 

" . . . . thousamU at His bidding *poed, 
And post o'er land and ocean without re»t 9 
They alio servo [which] only stand aud wait. 11 

Finally, Darwinian teleology has tho special ad- 
vantage of accounting for the imperfections and fail- 
tires as well as for successes. It not only accounts 
for them, but turns them to practical account. It ex* 
plains the seeming waste as being part and parcel of 
a great economical process. "Without the competing 
multitude, no struggle for life ; and without this, no 
natural selection and survival of the .fittest, no con- 
tinuous adaptation to changing surroundings, no di- 
versification and improvement, leading from lower up 
to higher and nobler forms. So the most puzzling 
things of. all to tho old-school teleologists are tho^W/i- 
cipla of tho Darwinian. In this system the forms 
and species, in all their variety, are not mere ends in 
themselves, but the whole a series of means and ends, 
in the contemplation of which we may obtain higher 
and more -comprehensive, and perhaps worthier, as 
well as more consistent, views of design in Nature 
than heretofore. At least, it would appear that iu 
Darwinian evolution wo may havo a theory that ac- 
cords with if it does not explain tlio principal facts, 
and a teleology that is free from tho common objec- 
tions. 

But is it a teleology, or rathcV — to use tho new- 
fangled term — a dyst'elcology ? That depends upon 
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how it It bold. Darwinian evolution (whatever may 
be said of other kinds) is neither thcistical nor non- 
thcistical. Its relations to the question of design bo* 
long to the natural theologian, or, in the larger sense, 
to tho philosopher. . So long as the world lasts it will 
probably bo open to any one to hold consistently, in 
tho laht resort, either of tho two hypotheses, that of a 
divino mind, or that of no divine mind. There is no 
way that wo know of by which tho alternative may 
bo excluded. Viewed philosophically, tho question 
only is, Which is tho better supported hypothesis of 
tho two ? 

We have only to say that the Darwinian system, 
as wo understand it, coincides well with the theistic 
view of Nature. It not only acknowledges purpose 
(in the Contemporary Reviewer'* sense), 1 but builds 
upon it ; and if purpose in this senso does not of 
itself imply design, it is certainly compatible with it, 
and suggest ivo of it. Difficult as it may bo to con- 
ceive and impossible to demonstrate design in a 
wholo of Which tho series of parts appear to be con- 
tingent, the alternative may bo yet more difficult and 
less satisfactory. If all Nature is of a piece — as mod- 
ern physical philosophy insists — then it seems clear 
that design must in somo way, and in some sense, 
pervade the system, or bo wholly absent from it. Of 
tho alternatives, the predication of design — special, 
general, or universal, as tho caso may be — is most 
natural to the mind ; while the exclusion of it through- 
out, because somo utilities may happen, many adapta- 
tions may bo contingent results, and no organic raab 

1 &-* pp. nnp, 35a. 
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adaptations could continue, runs counter to such anal* 
ogies as we have to guido us, and leads to a conclu- 
sion which few men ever rested iru It need not much 
trouble us that wo are incapablo of drawing clear 
lines of demarcation between mere utilities, contin- 
gent adaptations, and designed contrivances in Na- 
ture ; for we are in much the same condition as re- 
spects human affairs and those of lower animals* 
"What results are comprehended in a plan, and what 
are incidental, is often more than we can readily de- 
termine in matters open to observation. And in plans 
executed mediately or indirectly 9 and for ends com- 
prehensive and far-reaching, many purposed steps 
must appear to us incidental or meaningless. Hut the 
higher the intelligence, the more fully will tho inci- 
dents enter into tho plan, and tho moro universal 
and interconnected may tho ends bo. Trite as tho 
remark is, it would seem still needful to insist that 
the failure of a Unite being to compass tho designs of 
an infinite mind should not invalidate its conclusions 
respecting proximate ends which ho can understand, 
It; is just as in physical science, where, as our knowl- 
edge and grasp increase, and happy discoveries are 
made, wider generalizations are formed, which com- 
monly comprehend, rather than destroy, the earlier 
and partial ones. So, too, tho "sterility" of tho 
old doctrine of final causes in science, and tho pre- 
sumptuous uses mado of them, when it was sup- 
posed that every adapted arrangement or structure 
existed for this or that direct and special end, and 
for no other, can hardly bo pressed to the conclusion 
that there are no llnal causes, I. o., ultimate reasons 
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of things. 1 Design in Nature it distinguished from 
tlint in human affairs — as it fittingly should bo— by 
all comprehensiveness and system. Its theological 
synonym is Providence Its application in particular 
is surrounded by similar insoluble difficulties ; never- 
theless both aro bound up with theism. 

Probably few at tho present day will maintain 
that Darwinian evolution is incompatible with the 
principle of design ; but some insist that the theory 
can dispense with, and in fact supersedes, this prin- 
ciple. 

Tho Wentinlnater Reviewer cleverly expounds how 
it docs 80. Tho exposition is too long to quote, and 
an abstract is unnecessary, for tho argument adverse 
to design is, as usual, a mere summation or illustration 
of the facts and assumptions of tho hypothesis itself, 
by us freely admitted* Simplest forms began ; varia- 
tions occurred among them ; under the competition 
consequent upon tho arithmetical or geometrical pro- 
gression in numbers, only tho fittest for the condi- 
tions survive and propagate, vary further, and .aro 
similarly selected ; and so on. 

11 Progro»i having onco begun by the establishment of spo- 
clea, tho laws of atavism and variability will sufflco to tell tho 
remainder of tho story. Tho colonics gifted. with tho faculty 
of forming others Sn their likeness will soon by their incrcaso 
becoino solo masters of tho field ; but tho common enemy be- 
ing thus destroyed, tho strugglo for lifo wUl bo renowod among 

1 M No single and limited good can bo assigned by us as tho final 
c aumf of Htiy cotit'rlvitnco In Nature. Tho real final causa .•••!* 
tin* mini of nil llio u«c* to which It latter to ho put. Any uso to 
which a conti Ivnnco of Natum Is put, wo may h* sure, Is a part of lis 
fittnl <ftu«*."--(a V. Wright, In Thi Kf^KwjlimUr, October, 1871.) 

17 
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tho conquorors. Tho saying thnt c a liouto divided against 
iUolf cannot §tan<V receives in Nature Itt fluttcst contrudlo- 
tion. Civil war is hero tho very instrument of progress ; it 
bring* about tho survival of tho fittest. Original difference* in 
tho cell-colonies, however slight, will bring about differences 
of life and action ; tho latter, continued through successive 
generation*, will widen tho original differences of structure; 
innumerable species will thus spring up, branching forth in 
every direction from tho original stock ; and tho competition 
of these species among each other for tho ground they occupy, 
or tho food they seek, will bring out and develop tho powers 
of tho rival*. Ono chief cause of superiority will lie in tho 
division of labor Instituted by each colony; or, In other words, 
in the localization of tho colony** fuuetions. In tho primitive 
associations (as in tho lowest organisms existing now), each cell 
performed much tho same work as its neighbor, atul tho func- 
tion* necessary to the existence of tho whole (alimentation, 
digestion, respiration, etc.) were excreted by every colonist in 
hU own behalf. Boelal life, however, acting upon tho rclls.nl 
it nets upon the members of a human family, soou created dlf* 
ferenccs among them-— differences ever deepened by contlnu* 
nnce, and which, by narrowing tho limits of each colonist's ac- 
tivity, and increasing hi* dependence on the rest, rendered him 
fitter for his special task. Kaeh function was thus gradually 
monopolized ; but It came to bo the appanage of a single group 
of cells, or orpin; and so excellent did this arrangement 
prove, so greatly wero the powers of each commonwealth tn« 
hanced by tho division of its labor, that tho More organs a 
colony possessed, the more likely it Wa*^o succeed In Its stntg- 
clo for llf»\ , , , We shall go no Curt her, lor tho leader will 
easily till out tho r* mnlmlcr of the picture tor himself, Man Is 
but an Immense colony of cell*, In which tho division of labor, 
to/cthcr with tho centralization of tho nervous system, has 
reached its highest limit. It I* chlclly to this that hi* superi- 
ority Is due ; a superiority so great, as regard* certain functions 
of tho brain, that ho may he excused for having dented hU 
humbler relative*, and dreamed that, standing alone In tho cen- 
tre of tho universe, sun, moon, and stars, were nmde for him." 
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Lot ut learn from tlio same writer bow both eyct 
of the flounder got, quite unintentionally) on the same 
side of tbo head. Tbo writer makes much of this ease 
{see p. 372), and wo are not disposed to pass it by : 

u A similar application may be made to the Pleurohttt*. 
Presumably, tlicso fUhcs had adopted their peculiar mode of 
swimming long beforo tho position of their eyes became adapted 
to it. A spontaneous variation occurred, contenting in tho pat* 
sago of olio eye to the opposlto side, of the head ; and this varia- 
tlou ailbriled it* poMeimors aueh increased facilitiea of bi^it thai 
In tho course of time tho exception became the rule. But the 
retnarkutilo point U, that the law of heredity not only preserved 
tho variation Itself, but the date of Iti occurrence;. and that, 
although for thou»nnd* of years tho adult Plcuroh$cU\\aK<* had 
both eyes on the samo ulcl^ the young Mill continue during their 
earlier development to exhibit tho contrary arrangement, just 
as if tho variation still occuned, spontaneously," 

lino a wonderful ami o'no would say unaeeonitable 
t rni inference taken place in a short time. As Stcen- 
strup showed, one eye actually passes through tho 
head while the young tihh is growing. Wo ask how 
this comes uhout ; and we are told, truly enough, that 
It takes place in each generation bceauso it did m in 
tho parents and in the* whole line of ancestors. Why 
ollVpring should ho like parent is more tlian any one 
can explain j hut ho it Is, In a manner so nearly fixed 
and Milled that we can count on It j yet not. from any 
iiliMolule neeonll v that wo know of, nod, Indeed, with 
sutlleieutly striking dilTcnnco now and then to demon- 
citato that It might have heen otherwise, or is so in a 
notahlo degree. This trn inference of one eye through 
the head, from the side where it would ho nearly use- 
less to that In which It may help tho other, bears all 
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tho marks of purpoao, and so carries tlio implication 
of design. Tlio case is adduced as part of tlio ovU 
den co that Darwinian evolution supercede* design* 
Bat how I Not certainly in the way thin goes on from 
generation to generation ; therefore, doubtless in tho 
way it began. So wo look for tho explanation of how 
it canio about at the iirst unintentionally or acciden- 
tally; how, under hnown or HuppoMid conditions. It 
must havo happened, or at leant wan likely to hap- 
]>on. And we read, "A spontaneous variation oe« 
currcd, eoiihisting in tho passage of one eye to tho 
opposite nido of the head." That in all ; and wo 
suppose thcro is nothing moro to be said. In short, 
this surprising thing was undesigned because it took 
place, and has taken placo ever since I Tho writer 
presumes, moreover (but this is an Mtw dtdnm\ that 
the peculiarity originated long after flounders had 
fixed the habit of swimming on one side (and in this 
particular ca. o it is rather dlllleull to nee how tho two 
may havo gone on jhuh jHitmn) f and ho ho cuts away 
all obvious occasion for the alteration through tho 
summation of slight variations in olio direction, each 
bringing hoi no advantage, 

This is a strongly-marked ease; but its features, 
although unusually prominent, are like those of tho 
general run of the considerations by which o volution 
is supposed to exclude design. Those of the j>cn ul- 
timate citation and its context aro all of the sumo 
stamp. The difference* which begin oh variations aro 
said to be spontaneous — a metaphorical word of wido 
meanings — aro inferred to bo casual (whereas wo only 
know tliein to bo occult), or to bo originated by sur- 
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rounding agencies (which is not in a just sense true) ; 
they are legitimately inferred to ho led on by natural 
setection y wholly new structures or organs appear, no 
one can say how, certainly no ono can show that they 
are itcccHHury outcome* of what preceded ; and these 
two are through natural selection kept in harmony 
with tho surrounding!*, adapted to different ones 9 
disentitled, and perfected; purponcs are all along sub- 
served through exquisite adaptations; and yet the 
whole is thought to he undesigned, not becatin of 
any assigned- reason why this or that must have been 
thus or so, hut simply because they all occurred in 
Nature 1 The Darwinian theory implies that tho 
birth and development of a species are as natural as 
thoso of an individual, are facts of the same kind in a 
higher order. Tho alleged proof of tho abscncQ of 
design from it amounts to a simple reiteration of the 
statement, with particular*. Now, tho marks of con- 
trivance In the strurturo of animals used tiot to bo 
questioned hecauso of their coning in tho way of 
birth and development. It is curious that a further 
extension of this birth and development should bo 
held to disprove them* It appears to us that all this 
Is begging the quest Ion against design in Nat ure, in- 
stead of proving that it may bo dispensed with. 

Two things have helped on this confusion. Ono 
Is tho notion of tho direct and independent creation 
of species, with only an ideal connection between 
them, to question which was thought to question the 
priuciplo of design. The other is a wrong idea of 
the nature and provinco of natural selection. In 
former papers we havo over and over explained tho 
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Darwinian doctrine in this respect* It may bo briefly 
illustrated thus: Natural selection is not tlio wind 
which propels the vessel, but tlio rudder which, by 
friction, now on this side and now on that, shapes tlio 
course Tho rudder acts while tho vessel is in mo* 
tion, effects nothing when it is at rest. Variation 
answers to tho wind : " Thou hoarest the sound there- 
of, but canst not tell whence it cometh and whither it 
gocth." Its course is controlled by natural selection, 
tho action of which, at any given moment, is seem- 
ingly small or insensible; but the ultimate results arc 
great. This proceeds mainly through outward inilu- 
dices. Hut we are more and more convinced that 
variation, and therefore the ground of adaptation, is 
not a product of, but a response to, the action of tlio 
environment. Variations, in other words, tho differ- 
ences between individual plants and animal*, however 
originated, arc evidently not from without but from 
within — not physical but physiological. 

AVd cannot hero assign particularly tho reasons 
for this opinion. Hut wo notice that tho way in 
which varieties mako their appearance strongly sug- 
gests it. Tho variations of plants which spring up in 
a seed-bed, for instance, seem to bo in no assiguablo 
relation to tho external conditions. They arise, as wo 
say, spontaneously, and either with decided characters 
from tho first, or with obvious tendencies in one or 
few directions. Tho occult power, whatever it bo, 
docs not seem in any given case to act vaguely, pro- 
ducing all sorts of variations from a common centre, 
to bo reduced by tho struggle for life to fewness and . 
tho appearance of order; thcro are, rather! orderly in* 
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dications from tlio first Tho variations of which wo 
•peak, at originating in no obvious causal relation to 
tlio external conditions, do not includo dwarfed or 
starved, and gigantcsquo or luxuriant forms, and 
those drawn up or expanded on tlio one hand, or con- 
tracted and hardened on the othor, by the direct dif- 
ference in the supply of food and moisture; light and 
heat. Here the action of the environment is both 
obvious and direct Hut such cases do not count for 
much in evolution. 

Moreover, while we see how the mere struggle and 
interplay among occurring forms may improvo thctn 
and lead them on, we cannot well imagine how the 
adaptations which arrest our attention are thereby 
secured. Our dilllculty, let it bo understood, is not 
about the natural origination of organs. To the tri- 
umphant .outcry, " How can an organ, such as an eye, 
be formed under Nature V 9 wo would respond with a 
parallel question, How can a complex and claborato 
organ, such as a ncttlc-sting, bo formed under Na- 
ture} Hut it is so formed. In the same species . 
some individuals have theso exquisitely-constructed 
organs and somo have not. And zo of other glands, 
the structure and adaptation of which, when looked 
into, appear to be as wonderful as anything in Na- 
ture. The impossibility lies in conceiving how the 
obvious purpose was effectuated under natural so- 
lection alone. This, under our view, any amount of 
gradation in a series of forms goes a small way in 
explaining. Tho transit of a young flounder's eye 
across the head is a capital instance of a wonderful 
thing done under Nature, and done unaccountably. 
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But simpler correlations arc involved in similar 
difficulty. The superabundance of tlio pollen of pin©- 
trces above referred to, and in oak-trees, is correlated 
with chance fertilization under the winds. In the 
analogous instance of willows a diminished amount of 
pollen is correlated with direct transportation by in- 
sects* Kven in ho simple a case us tliis it is not easy 
to see how this difference in the conveyance would 
reduce the quantity of pollen produced. It in, wo 
know, in the very alphabet of Darwinism that if u 
male willow-tree should produce a smaller amount of 
pollen, and if this pollen communicated to the off- 
spring of the female ilowers it fertilized a similar 
tendency (as it might), this male progeny would so- 
cure whatever ad vantage might come from the saving 
of a certain amount of work and material ; but why 
should it begin to produce less pollen I J tut this is as 
nothing compared with the arrangements in^ orchid- 
flowers, where new and peculiar structures are intro- 
duced — structures which, once originated and then 
set into variation, may thereupon be selected, and 
thereby led on to improvement and diversilieation. 
But the origination, and even the variation, still re- 
mains unexplained either by the action of insects or 
by any of the processes which collectively are per- 
'Bonified- by the term natural selection. Wo really 
believe that these exquisite adaptations have come to 
pass in the course of Nature, and under natural selec- 
tion, but not that natural selection alone explains or 
in a just sense originates them. Or rather, if this 
term is to stand for sufficient causo and rational ex- 
planation, it must denote or include that inscrutable 
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something which produces— as well as tliat wbicli ro? 
•ulU in the survival of—" tbo fittest/* 

Wo liavo been considering this class of questions 
only as a naturalist might who sought for tho proper 
or reasonable interpretation of tho problem before 
him, uuminglcd with considerations from any other 
source. 'Weightier arguments in tho last resort, 
drawn from tho intellectual and moral constitution of 
man, Ho on a higher plane, to which it was unneces- 
wiry for our particular purpose to rise, however indis- 
pensable this bo to a full premutation of the evidence 
of mind in Nature. To us tho evidence, judged as 
impartially as wc are capable of judging, appears con- 
vincing. l)ut y whatever view one unconvinced may 
take, it cannot remain doubtful what position a the- 
irtt ought to occupy. If ho cannot recognize design 
in Nature becauno of evolution, ho may be ranked 
with thoso of whom it was said, " Except ye see 
signs and wonder* yo will not believe." How strange 
that a convinced theist should be so prono to associate 
design only with miracle 1 

All turn*, however, upon what is meant by this 
Nature, to which it appear* more and more probablo 
that the being and becoming — no less than tho well* 
being and succession — of species and genera, as well 
a* of individual 8, are committed. To us it means "tho 
world of force and movement in timo and space/' as 
Aristotle dc lined it — tho system and totality of things 
in the visible universe. 

What is generally called Nature Prof. Tyndall 
names matter — a peculiar nomenclature, rccpiiring 
new definitions (as he avers), inviting misunderstand- 
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ing, and leaving tho questions wo are concornod with 
just where they wore. For it is still to ask : whence 
this rich endowment of matter ? "Whence comes that 
of which all wo see and know is tho outcome t That 
to which potency may in tho last resort be ascribed, 
Prof. Tyndall, suspending further judgment, calls 
mystery — using tho word in one of its senses, namely, 
something hidden from us which wo are not to seek 
to know. But there are also mysteries proper to bo 
inquired into and to be reasoned about ; and, although 
it may not bo gu'cn unto us to know tho mystery of 
causation, there can hardly bo a more legitimate sub- 
ject of philosophical- inquiry. Most scientific men 
have, thought themselves intellectually authorized to 
have an opinion about it. " For, by the primitive 
and very ancient men, it has been handed down in 
tho form of myths, and thus left to later generations, 
that tho Divine it is which holds together all Na- 
ture;" and this tradition, of which Aristotle, both 
naturalist and philosopher, thus nobly speaks 1 — con- 
tinued through succeeding ages,' and illuminated by 
tho Light which has como into the world — may still 
express tho worthiest thoughts of the modem scien- 
tific investigator and reasoner. 

taraAc A<t/i«Va rott t<rT*pov t 8ri *</></xi i TO 0E1ON v)\¥ CAif* ^tW»— 
Arist. JAAyAyj.j xl. S, 19. 
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Imjuuvd into, UUO. 

Nuturo, definition of, (11. 1M, 2.7», 2M, 
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uloui c«i'c|iiiou«, l».'l; riot tlu.int lii^lvo 
c.» u»«o i»r iiwMtilit.ttlon, lot, 1 1 if., n;lT, 
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HI, I lair," llmrv», oa Iiirnlolim tod 
I.Y.IiiIi.i'W.Imi. 

Hi. nliij -I lij IthM, l« for jinm..!, ftfl( 
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VA Kfl, vtl, *«. III. KM. 171. HIS; 
rviiluluiMr-/, .rll b u*. :>M-iMI ; el4 
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K!1] 1/iiiwm-V. i 1 "f, '/»; of lb* 

••Vi-HirvinrCrnllM."!!.-. 
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HUilloii roiuMcrud »• ■ J*ck'nra. 

I vol.. limo Cloth, 1 DO 

UKLMlloLTtt (ll.k ProH-wor of 
Pliy*l«* In tbo Cnlvirralty of 
Ikrlln. Popular l>«iuivi on 
Hcl.'iillrtr rtul.J.vt*. Tnm»Ut««d 
by K. Aiklinon. Ph. !>., F. C. 8. 
Willi an Introduction by Prof. 
Tynd.dl. Winn Cloth, t 00 

IIUXI.KV rt Maii'aPlAcolnNAliiro. 

I vol., limn Cloth, 1 to 

On thd Orltfln of H|nt|i*a. 1 

vol,. Viioo Clolh, 1 00 

MornCHtlrlAiMA on Itarwlii, 
•tul AdmlnUtrotlva NIIiIHani. 
1 vol.. Mum Limn Cloth, - 00 

A Manual of tbo Anatomy of 
Wrl«l»rAt«'d AnlinnlA. I Hut* 
IraM. | vol., Mm*.... Cloth, AM 

tay Horinona, AddrcMc*, and 
lUvliwA. 1 vol., fttno.. Cloth, lift 

Crltli|ttcf And Addrcftftra. 
12mo Cloth, 1 00 

Direct Kvfckwo of Kvoln- 
tton. LurlwvA delivered In X. T. 
City In Hijri.. 1*74. ilnprtu.) 
HUXLEY aii<1 YOITM ANS'S Flo- 
tiifiitA of I'hyftlototry and II y- 
gUn*. Ily T. Iliuley And W. 
J.Youniana, 1 vol, Ittmo.... 113 



ISTETtN ATI05AL ftCIEHTlJIO 
B Kit IE*. 
Ko. I. Forma of Water taClooda, 
Kaln, ftlvm, 1m, m4 Gtndera, 
lly Prof. Joua Tyndali, LL. I*„ 
Y. R. S. I vol, l«rao. . . .Cloth, ft 00 

II. Phyalca And Politic*; or. 
Thought* oo tba Application of 
tbo Principle* of M Natural tfo« 
lection," And ♦♦ Inheritance,*' to 
Politic*! Boclcty. By Walu* 
Ifcih'tbot, Fim|., Author of M Tbo 
English Con»tltLtlon. n 1 vol, 
Iv'ino. Cloth, 100 

III. Food*, lly Kdtrard giiiltb, 
M.IX, IX, a, FILS. 1 vol.' 

Cloth, 19 

IV. Mind and Body. Tho The- 
orlci of thilr It«- lot Ion*. By 
AK'i. Bain, LL. IK, ProfetMir 
of Logic In tho Cirivcndty of 
Aberdeen. 1 vol., 12 mo.. Cloth, 1 00 

V* The Ptudy of hoclojojry. By 
Herbert t*|K>oc«r« 1 vol, 12n»o. 

CMh, 100 

VI. Tho X«w Chcmlitry. By 
Prof. JmdAh P. Cooke, Jr., of 
Harvard L'nlvvriltjr. 1 vol^ 
Itinio.... Cloth, 00 

VII. Tho ConncrvAtlon of Fn* 
enry. Hy Prof. Balfour ttow* 
AH, LUI)., F.B.0. 1 vol, 
12roo Cloth, 100 

VIII. Animal Locomotion; or, 
Welkin*. Hwlmmlntr. nod Fly* 
ln«, with • IHuM'ttAthtn on A0* 
MwiutlcA. By J. Bidl Ptttlicrvw, 
M. I>„ F. R. H., F. K. 8. K., V. 
U. C. P. E. 1 voL, 12mo. Fully 
lllimtrAted Cloth, 19 

IX. !tc»|Km»IMMy In MmUl DU- 
«a*o. By Henry MawMoy, 
M. D. 1vol., 12mo Cloth, 1 00 

X. Tho 8d«nr*ofI^w. ByProfc 
Sheldon AmoA. 1 vol., l'imo. 

doth, 1 T5 

XL Animal MoehanUm. ATrea* 

tlno on TcrrvKtriAl and A Trial 

I.oeomotlon. By E. J. Marry. 

With 117 IlluatratlonA. 1 vol, 

12ino Cloth, 19 

XII. Tho UUtory of tho Couflkt 
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between BrtgUm and Mono*, 
By John Win, Draper, M. D* 
LL.D n author of "The Intel- 
lectuol Pvvolo|HticDt of Ktt* 

roj"%" 1 vol., Bhno. Cloth, $1 f5 

MIL The Theory of Descent 
•ml Darwinism. I)y Prof. Os- 
car Schmidt, Strnnburtf Univer- 
sity. 1 vol., PJmo Cloih, 1 DO 

XIV. Tho Cheml*try of Ll^ht 
ami Photography. By Prot Vo« 
pel. Polytechnic Academy of 
Berlin. 1 vol., P.»nm.. ..Cloth, SOU 

XV. Fungi ; tlulr Nairn* ami 
U*cs. My M. C. Cook % M. A n 
LL. I). Edited by tho Uev. M. 
J. Berkeley, M. A., F. L. S. 1 

Tol M liino Cloth, 1 80 

XVI. Tho Llfo ami Growth of 
Language; an Outllno of I.ln- 
puhtlc Science, lly William 
Dwlght Whitney, lYnfcMior of 
H an.sk rlt ami Comparative Phi- 
lology lu Yalo College,. 1 vol., 
l-.'iuo (loth, 1 00 

XVII. Money and tho Mcchuit- 
Ism of Exchange, lly W. 
Stanley Jcvous, M. A., F. It. 8 , 
Professor of l^oglc and roll il- 
eal Economy In tho Owciix Col- 
lego, Mauchcster. 1 vol, Pinto. 

(loth, 1 75 

XVIII. Tho Naturo of Ught, 
with a General Aeeount of Phy- 
sical Optics. By Dr. Etigvno 
Lommcl, Profc>*or of Physics 
In tho University of Erlangcn. 
With lsi Hlustrutlotis, ami * 
Plato of Spectra In Chromoli- 
thograph)'. 1 vol., P2nii»..CIoth, t 00 

XIX. Animal Pan&Mtcs ami Mess- 
mates. By P. J. Van Bcucdeti. 
With S3 Illustration*. 1 vol., 
12iho Cloth, 1 00 

XX. On Fermentation. lly 1\ 
Sehutzcnlicrger, Director at tho 
Chemical L'ilMirntory at the Sor- 
bonno. With 2& Illustrations. 

1 vol., 12mo Cloth, 1 00 

XXI. Tho Flvo Bcubc* of Man. 



100 



By Prof. Bernatdn, of tho Urn- 
verslty of Hollo, 1 rot, 1 into. 

Cloth, ft 19 
XXII. The Theory of Sound In 
lu Uelatlon to Nusfo. By IW. 
Itvtro Blasvrnn, of tho Itoyal 
University of Home, With 
numerous Woodcut*. 1 vol., 

Kmo (loth, 1 CO 

(other* Ih jirejutrntlon.) 

LE CONTE (Prof. JOSEPH*. Ho- 
llglon and Seleiico. A Serlea 
of Sunday lecture* on the lie- 
latum of Natural and Itcvcnled 
Kellglon, or the Truth* revealed 
In Naturo and Scrlpturo. By 
Jo»cph Lo Coiite, Professor of 
Geology and Natural History In 
tho University of California. 1 
v«d n Isfino .......Cloth, 

LUHIKK'K (Sir JOHN). Orltfln of 
ClvlllA.it Ion, and the Prlitilllvo 
Condition of Man. lly Sir John 
Euhboek, Bart., M. P. 1 vol., 

r.'im cioth, 

i PrehMorln Times, as Illus- 
trated by Amlcul Ueiimlns, and 
Iho Manners and Customs cf 
MtMlern Ha vagi*. Illustrated. 
1 vol., bvo, 010 pages. . . .Cloth, 5 00 

Half Calf, 10 00* 
LYEM/8 Principles of Ueology • 
or, tho Modern Chungcs of iho 
Earth and lt» Inhabitants, con- 
sidered an lllustratlvo of <li<ul* 
otry. Illustrated with Maps, 
Plates, and Woodcuts, A new 
and entirely revUed edition, 9 

Vols'., roy ul Svo, i Cloth, 

— Elettu'tita of (Ico1oi»y ; or, 
tho Arnieut Changes of tho 
Earth ami Ha Inhabitants at 
Illustrated hyOcolnirlcal Monu* 
merit*. Hlxth edition, greatly 
cnhru'M. |||ii*trt«t<<d v«lth 770 
WinnIimiIn. 1 vol., hvo.. .Cloth, 
MACD.h|.j;y (IICNIIV). lhnly 
ami Mind : an lm|idry Into their 
Connection and Mutual liillu* 
cuvo, ajtcclally In reference to 
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to Wblrfc 
•iv added ftyrlulofkal frlaaey a. 
My Meaty MM**?, M. 1*. 
I JhmIub, Fellow of the Itoyal 
Colkfeuf PkyiorUaa; ProfUe- 
m of Nodical JurUprooVaco 
to t'uh entry Coma*", Lornlm, 
etc., rlr. I % ol., 1?imo. . .Cloth, ft ft 
MINIM A Quarti rly rUrkw of 
P»)ebokitfy end Pblloe<»pby a 
K«»». I, V. ami ft, bow ready. 

lift Kwiugve. IVr>«ar, 4 •» 

Per Number, 10» 
M1VAUT (HT. UKO* Oa the 
<J«i»»U of Hpevk*. By rU. 
Cleoriro Mlvart, F.tt.tt. JlkM- 

tretud. liuw Cloth, IIS 

IlalfCalC 4 0tt* 
Man aad Apee. An K«|hm4- 
Monofrttrurtural lt«"ii»Manr<-e 
ami iMffriviMva, I»arl0tf u\*m 
(Jurat k»»a of Affinity ami «M- 

ain. 1 vol., Uum (loth, 1 fiO 

Ia»m»ha fr<mi Nature, .aa 
utenlf«at«-d In Mlud Ami Matter, 

1 vol., 12mo Ckrfh, ft* 

Contem|N>rary EtolutloB. 
An Haaay on eoma rmiit JtoHal 
Changee, I vol., limn... Cloth, 1 DO 
OnMATIIWAITK (LoltI>). Aa- 
trouomy ■ml Urology coin- 
pared, Conti-nU : Part 1. Aa- 
Iromiiuy iiml (IroUjry eom- 
pared. II. Ketnarke on tuo 
Tbeorlra of Mr. Dan* In ami Mr. 
Huckl*. II L FrotfriM and 
CtvllUatloa. l**mo. Tinted pa- 
per Ckrfh. 100 

PAPIIXOX (FKKNASD). Na- 
ture ami Ufe. Facta ami Doe- 
trinee r» Utlm; to the Conatltu* 
IIcmi of Matter, the New Dy- 
namlce, ami th«» Philosophy of 
Nat urn. Iljr Pernand Papllkm. 
Tran«Ut«t| front the aeeoud 
Fremli rilliton, by A. It. Mac* 
tfoiioiifc'u, 1>|. I vol., I? mo, 

roruLAU bcii^ci; month- 



ly (TV). Mtoi IfLL 
Ymmm. TbsPotvijuiBci- 
Bvcs MorniLT was etarted to 
help on too work of aouad pub- 
He cdocatloB, by eupplytnf ta- 
etructlvo article* oa tj* load* 
tot* autjt-cto of eclcntlnc. Inquiry. 
It contain* papers, original and 
adectvd, oa-a wldo range of »ub- 
Jecta, Iron the eblcet eclenUfte 
men of dlnVrcat countries, ei- 
plaining their vtewt to noa-eet- 
eatlffc |m«*|iI«. Vole. I., Il n llL, 
IV n V M Yin VII., Ylll., aad 
IX., aow ready. 

Bound to cloth, per relume, 93 I 
Half Morocco, 41 
Turn PorrtAa ftriBxca Mostuly 
la puMMied to a large octavo, 
hamtkoiiuly printed oa dear 
typo. Ti-rrot. $3 per annum; 
or, fi» rroU |mt eopy. A rt|rf«1* 
mcB Copy m III l*i amt to appU- 
canta, by mall, oa receipt of MS 
emta. 

Cli*b Traiia: Aay pcraoa rrailt* 
tlao |.*o for four yearly aub* 
arrli4l«*na, will rcrdve an extra 
ropy gratia, or llro yearly Mb- 
aerlptlont for %'HK 
MmlUiir Caaea, Cloth, rarh. .... I 

Tmb Port* lab Si-irxcr. Mojctolt 
with Ari»Lrro*a' JoraxAL, or 
New Yobe Mi.dical Jocbxal, 
t># one year. $4. 
POPULAR W'lKNCK LIDRAItT 
(The). Umler thla title will bo 
tutted a aerlea of Beat aad at- 
tractive booka, at the anitorm 
price of a mu.LAB eaeh, that wQI 
lirlnjr the Tarted and Important 
rr»ulte of. modern arlentlflc to. 
qulry within easy reach of al 
rlaMea of K'adera. The H>llow- 
Inar workt are aow ready to 
uniform atylo limo. 

Cloth, per toI^ 1 

IlaALTif. Dy Dr. Edward Smith, 
V.U.A. 



8CJEXTIFI0 WORKS, 



TttM NAWtAL HltTOlT OF Ma*. 

lly Vnt A. do Quatrcflijtva, 
(Translated Arora tbo French 1/ 
Eliza A. Youuians.) 
The Science or Mt»ic. By Scd- 
ley Taylor. 

OlTLINK OF TUB F.TOLUTtOX 

PitiLOtfornr. lly Dr. K. Ca- 
*clle». (Translated from tho 
French by Kcv. O. 11. Froth- 
Ingham.) 
English Mr* or 8cii:nct., TtiriE 

N All UK AMU Nt'NTl'ttR. lly 

Francis (Jultun, F. It. H. 
PItOCTOlt (U, A.) Other Worlda 
th.ui Our* ; the Plurality of 
Worlds, studied under the Light 
of Keocnt Sclentltlc Kcncurchctf. 
lly Itlchard A. Proctor, II. A., 
F. U.A.J*., author of "Saturn 
and lit Hyntciu;* "Hun View*, 
of tho Earth," "Half Hour* 
with tin* Teh-scope," vie. With 
Illustrations, sou to colon d. 
12mo Cloth, $2 W 

Light Politico for liclMiro 
Hour*. A Scries of Familiar 
Essays on Scientific Sublets, 
Natural Phenomena, etc. 1 vol,, 
K'mo Cloth, 1 TO 

Euays on Astronomy. A 
Series of Papers on Planets and 
Meteors, tlio Hun, Stars, etc. 
With 10 Plato* ami 21 Wood 
Etitf ravings. 1 vol., 6vo. 

Cloth, 4 00* 

Tho Moon, her Motions, As- 
pect, Hivnnry, and Physical 
Condition*. With Thrcu Lu- 
nar Photographs, ami tunny 
Plates, Charts, etc. 1 vol., svo. 

Cloth, 6 00 

Tho Expanse of Heaven. A 
Scries of l>*uys on tho Won* 
tiers of tho Firmament. 1 vol., 
12im> ....(Moth, 100 

Our IMihm among Inllnl* 
tlt»m. A Seilr* of Enmiys con* . 
trusting our Llltlo Abode, hi 



Spar* and Tlmo with tho It* 
Unities around na, To which 
aro added Esaaya Alt tht Jew- 

• tub Sabbath and Astrology, 1 

vol., l.'mo Cloth, |1 TO 

BIDOT Oil) Heredity: a Psy- 
vhologlcal Study on It* llio* 
ttomeiia, Its Luws, lU Causes, 
and Us Consequences, From 
the French. 1 vol., Initio. .Cloth, t 06 

— English Psychology, Trans- 
luted IVoiii tho Fretieh of Th. 
lilUt. t vol., Initio Cloth, I 6d 

UO.Ht <h:<III:NKY I!) H|>crtriiiii 
Analysis, HIk lectures dcllv* 
crcd In IMJi Uforo tho H<»clcty 
of Apothecaries of t«oudoii. lly 
Hi nry E. Ilimc or, II. A., Ph. !>., 
F. It. S. With A|>|»rii«tltHH, Col. 
ored Plnlcs, and Illustration*. 
1 vol., Hv«>,,, (< .Cloth, e*t ro, t OU* 

HCIM.I.I.I.N (II ) Spectrum Anal* 
)kU III Its Application to Ter- 
restrial Suhnt slices, and tho 
rh)»hnl Constitution of tho 
Heavenly Jlodlcs. Familiarly 
explained by l>r. II. Schttlcli, 
] Hrei-tor der KruWInilo I. O, 
Cologne Translated from tha 
second enlarged and revised 
(lerniMii edition, by Juno and 
CurollnoIjiSM.il. Edited, with 
Notes, by William llugglna, 
LL. 1>. Willi muiierous Wood- 
cuts. Colored IMali-s, and For* 
trulls • also An^lr^m'* aim! 
Kltehhoirs M«|is. I vol., Kvo, 
4'A |iaues , .,,, .,,.( loth, #01 

hcif.nci: I'liiMr.imt 

1. Intiioim -iionv. lly Prof. 

Huxley, F.K.H..,,(//i ;>rr*s.) 

%. Cm MiHinv. lly Prof. Itoneof, 

1n„o FKnll-lofloth, M 

0. PiiVHica. lly llalfour Hlnwart, 

With llluslrutloiis. l"m«». 

Fhnlblotlolh, 60 
4, PiiVMWAf, (Jr«Mi«*niv. lly 

ArehlbMldt2elklo,IJ..n., Y. It, 

H ...Fl.xlblu Cloth, 60 
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IIr*Mt|« of fka-tofcictrvl Fart«, 
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»U<r*rt.4 by lfc«M Itanrws 
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FrtaHfilra of BuHubigy. Ift- 
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•VMy fa** nrk (ffeUrrlp- 
tfc»k »*r mmmub. ttto 

PrrMMkar, to 

tILl h.\S03l (S. H.) Bow aji» 
Gimut u Bcoumit; «r. M»pfe 
•l»lk« of tk* l+wrr F«m «f 
UK U*r4 Bpn* tk« |*t*«t 
Lrrlvr* of rroCT. 11.11 ««lry t 
a*4 p«Mi»kr4 by kU pma»»> 
•Am. By fW^k llViett fMe* 
*«*«•. Mu»tratv4 ky MU« SC. 
A.L Xacoutbk. 1 vtjL, I^hm. 

Ck4k, lto 

TOVMT TBT.mmI WW II« 1*4 
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m • M<»ki W M<AUm. 1 vol, 
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TYtfDALL (Prof. JOIItf). On 
Bound | A Cootm of Klght 
Liftiirvi €l«*ltvt>rt*«l at llto Hoy* 
At InMttiitlon t»f Urvni lltlf. 
Kin. Hy ♦lolui Tjndnll, l,l„ I),, 
Kit.*, llliialihlfd, An vif 
llivly ititw edition, rtttilttvii 
and ruvWd. 1 vul, Unto. .CI., $11 00 

KruKinciita of ttiktuo for 
UhmIi ntlllc lV(»|>lo. A ticrka 
of lKtuiltiit Kmau) ft, lA'ctuim, 
■Ml lUvlrmi. Initio Cloth, 100 

Light and r.U itili Uy i Not«»a 
of Two 1 'oui mi of l«t t tun a Itc* 
foro tlio Itoyal ItuUlutloli of 
Circut UrlUilu. l.'ino.... Cloth, 1 jft 

lloiira of KxinUo lu thu 
Alj»a. WUUllluBtrutloiii. r.»„t , 

Cloth, | 00 

Faraday m a Dlnoovoivr. A 
Mvintilr. 1 vol., rjmo... Cloth, 1 00 
— Tho abovo nix vol*.. In * 
box Half Calf, oxtro, «2 W>* 

Ou Fortoa of Wutcr 1 00 

HulfCiilf, 8 50* 

lUlluntllont 00 

Hair Calf, rxtrit, 00* 

Fix Lrcturoa on Light. Do* 



llvorvd lit Amorha In lh;2-*TiJ» 
With nn A|»|M*mUx ami nuunr* 

oua lllubtrutloui Cloth, 

Pajiur, 



100 



TTXDAtL (Prof, JOII!f> Bo* 
quot. IVm**dln|fi •!, Olven 
at iH'limmlro'a, J*>w York, 
F« bniary 4, 1 iT«, , • , , M , Pn|K«r, $ 00 
"" AitilhM itHUcrt'il ImAitti (ho 
llrHlnli AMovhithli, «m«im|iIh| 
at IMfuat, Jluvlavd, with Ad- 
dition! by the author, altiw tha 
dillvrry. 1 vol, IXmo.. J*n|n r, M 
YOU M AND { V„ L) CIjim Hook of 

Chviiihdry. N<wt*dltloti. Itfiim, 1 t§ 

1 1 ami- Hook of lloiiat hold 
Milll'*. Wnio.,,,, 1 Tft 

'I ho Ciiltiiro dniutudtd by 
Modirti UfiM A H»rl«»a of Ail* 
tin »m-n and ArgminntN on (ho 
Chillin of H«U iitlllo I '.duration. 
K«lU<d,wllh an Introduction on 
Mintid I>!m'I|»Hiio In ICduw- 
Hon, by I'M ward I*. Yoiitituiia, 
M. I>. lvol,V2m«> Cloth, 100 

Correlation and Coumtvo- 
lion of Font*: A 8« h;»» of Kx- 
|i(H«Uloiia by Prof, lirovo, Prof, 
lltlmlioltc, Dr. Mnytr, l>r. 
Faraday, Prof. M<-hlir, mid Dr. 
Cur|Miilir. I-Mllcd, *llb an In* 
troductlon and llrh'f lll«»irrn|*Ht* 
ml Not !<<<<• of Hit* ( 'hit f Promot* 
era of tha Now Vh wn, by Kd- 
word I* Yoimiana, XI. I>. 1 
vol, Miiio Cloth, IN 
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A*tlo«Hyof Ma*y BjrJantt 

(uikiis r. e. s. Kn r.o.*., <* 

II. M. OvoIoj-IcaI Surrey of 
Scotland. With Mada and lllut* 
tratlon*. 1 vol, Piroo. . .Cloth, $3 50 
IIAKCKKL. Tim History of Cro- 
Atloii ; or, tho Development of 
tho Karth And lu InhuMuuU hy 
tuo Action o| Natural Caui"-*, 
A Popular I'A|hmHIiiii of tho - 
Ihxtrtno of Evolution In (fiT»- 
oral, Aud of that of Darwin, . 
iiiM -iiitf, aim! Lamarck, In par- 
ticular. From tho liurman of 
Krii»t II a* tIh«I, Proffaor In tho 
L'utvimUy oMcua. Tlif trari»la- 
lluii ret U«d !»y Prufmaor I!. Kay 
taukinUT, M, A.. P. It H M Kt<|. 
low of IU«U r * 'olle^c, On Ton), 
Illtutrated with Litliotfrnphlo 
Plate*. In *i vol*., I .'mo, .('loth, ft 00 
DAUi:iH(«iKOIc«iK, F.H.'A.) fir* • . 
HUitioii roiiftlik-ruil m a .H<'|i*n« a o, 

1vol., limo Cloth, 1 60 

IIKLMIloLTg <IU Profeaaor of 
I'hytlca in tho ir nlvt-r-Uy of 
Berlin. Popular Lecture* on 
Scientific Subject*. Trenntatcd 
by K. Atklnion, Ph. I>., P. C H. 
With An Introduction by Prof. 

T> nddl. I'iino Cloth, I 00 

HUXLEY * Man'* Pbco In Nature. 

1 riit., 1'inw f loth, t to 

On liid Origin of Spurl**. 1 

vol., I ft* in ('loth, 100 

Mon<f HtlriaMtA on I Mr win, 
aim! AdmliiUtratlv* NHillUro. 

1 vol., t'iiiMt Limp CM h, ' 00 

A Manual of th<» Anatomy of 
VcrM»rate<| Animal*. IIIua* 
tailed. I rol., l?mo.... Cloth, i 60 

I Ay Surmoti*, AddrcMc*, and 
Itcvlew*. 1 vol., ftmo.. Cloth, 179 
Crlllijiict And Addrc»*ca, 

12mo Cloth, 1 60 

Direct Evidence of Kvolu- 
tlon. Lecture* delivered In N. Y. 
City In Sept., IhTO, (In prtu.) 
HUXLEY mid YOIT.M AN.VS Klo- 
menu of Phy»lolof»y And Hy- 
flene. lly T. Hu*ley And W, 
J. You want. 1 vol, Iftiio..,. 1 75 
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Y. B. S. 1 rol, l*ino. . . .Cloth, $1 1 

II. PhynUMi And Politic*; or. 
Thought* on th* AppttcAtlon of 
tho Principle* of * Natural So* 
lection," And ** Inheritance,* to 
Political Society, By Walter 
Bagchot, E*q., Author of ••Tho 
Kngllah Conttltutlon.*' 1 rol, 
I'imo Cloth, 1 1 

III. Pood*, lly Edward Smith, 
M. 1> , IX. &, P. II. S. I rol ' 

Cloth, 1 

IV. Mind And llody. Tlio The- 
ories of their Kclotlon*. Ily 
Air*, llaln, IX. I)., Proft'iMir 
of Logic In tho University of 
Aberdeen. 1 vol., Pinto.. Cloth, 1 

V. The Study of Hodojojry. By 
Herbert Spencer. 1 rol, 12mo. 

CMh, 1 

VI. The New ChcmUtry, By 
Prof. JonfAh P. Cooke, «lr, of 
llan-Ard Uolvcralty. 1 rol^ 
1'imo.. Cloth, t 

VII. Tho GmacrvAtlon of Kn* 
eriry, lly Prof. Ilalfour SUw* 
Art, LL.D., F.U.S. 1 vol, 
!2mo Cloth, 1 

VIM. Animal Locomotion; or, 
Walklmr. Sftlrnmlnir, And Ply* 
Injf, * Ith a IMuM'rtAtUm on AO* 
ronautlr*. lly .1. B*»ll Pcttlirrvvr, 
M.IK, P.K.S., P.U.8. K., P. 
H.C.P.E. 1 roL, Hmo. Folly 
IlluMratcd......... Cloth, 1 

IX. Il<<»|<«"»lt'llltr In McnUl l>uv 
«ami. lly Henry Maudnlcy, 
M.D. Irol, 1 2 mo Cloth, 1 

X. The Science of Law. By Prof. 
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Cloth, 1 

XL Animal MechanUm. ATrc*. 
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12mo Cloth, 1 
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between Retlgton and Bctcmw. 
By John Win. Draper, M. D n 
LL.D., author of *tho Intel- 
lectual Development of Ka- 

mi*," t vol., 12UIO. Cloth, $l T5 

Mil. The Theory of Decent 
And Darwinism. By Prof. Oa- 
car Schmidt, Straaburir Unlvcr* 
ally. 1 vol., 12mo I loth, 1 DO 

XIV. Tho Chcmlntry of Lljjht 
aiul Photography. By Prof. Vo- 
p»l. Polytechnic Academy of 
Berlin. 1 vol., K'mn. . ..Cloth, t 00 

XV. Fungi;- their Niton* and 
lT*c§. By M. C. Cook-.*, M. A n 
l.L. I). Kdltcd by the Uev. M. 
J. Berkeley, M. A., F. L. 8. t 

vol., 1'iino Cloth, 1 00 

XVI. Tho Life and Growth of 
Language; an Outllno of Lin- 
guistic Science, By William 
Dwlght Whitney, ProfeMtor of 
Hun.nkrlt and Comparative. l*lit- 
lology tu Yalo College. . 1 vol., 
I.'mo (loth, 1 50 

XVII. Money and tho Median- 
lam of Exchange. Ily W. 
Stanley Jcvoua, M. A., F. It. 8., 
Professor of Ijiglc and Polltt- 
cal Kcoiioiny In tho Oweim Col- 
lego, Manchester. 1 vol, Initio. 

Cloth, S 75 
XVII L Tho Nature of Light, 
with a General Aeeouut of Thy* 
•leal Optics. By Dr. Kugvno 
Loiiiuicl, ProfcN«or of PhyMcs 
In tho Cnlvcndty of Kitangcn. 
With lbS Illustrations, aud * 
Pluto of Spectra In Chromoli- 
thograph)'. 1 vol., 12iiwi..Cn»th, t 00 

XIX. Animal PnraMtcii and Mess- 
mate*. By P. J. Van Bcncdcli. 
With 83 Illmdrutlona. 1 vol., 
12»»o Cloth, 1 00 

XX. On Fermentation. By 1\ 
Ht'huUrnlterirrr, Director at tho 
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1 vol., 12mo Cloth, 1 00 

XXI. Tho Flvo bcuaca of Man. 



By Prof, Bernatetn, of tno Unl* 
vcralty of Hollo. 1 voL, l2ttto. 

Cloth, $t 19 
XXII. Tho Theory of Sound In 
tU Itclatlon to Muata. lly Prof, 
Plctro Blaavrna, of tho Itoyal 
Unlveralty of Itonto. With 
numcroua Woodcuta, 1 vol., 

Unto Cloth, 1 00 

(iMhrra in prtpttntHon,) 

LK con n: (Prof. .iom:pid. itu- 

llgloti aud Hcletictf, A Hcilca 
of Hunday lectures on the Ito* 
latloii of Natural and UeveuM 
Kellg Ion, or tho Truth* revealed 
In Nature and Bcrtpturo. lly 
Joneph I«0 Collie, 1'rofe »»6r of 
Geology and Natural lllntory In 
tho I'nlveralty of California. 1 
vol, limo Cloth, 1 00 

LUBBOCK <*lr JOHN). Origin of 
Civilization, and tho Frlmlllvo 
Condition or Man. lly Hlr John 
Luhboek, Burt., M. P. I vol., 
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— ■— — PrchUtorht Tliuea, an Ulna- 
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Modern Havugi*, Illustrated. 
1 vol., bvo, 010 pagci. . . .Cloth, 00 

Half Calf, 10 00* 

LTELT/A Principle* of tloology ; 
or, tho Modern Change! of tho 
Karth and Ita Inhabitant*, con- 
aldered an llluntrutlvo of tlcol- 
otry. Illustrated with Mo pa, 
Flutes, and Woodcut*. A new 
and entirely revUed edition. 9 
• Vol*., royal Mo, it loth, 00 

— — — Kleineiita of Oeolo^y ; or, 
tho Alieletit Change* of tho 
Karth and Ita Inhabit an U, at 
Illustrated by dcologtcal Monti- 
nietita. Hixth edition, jrrently 
enlarged. Illustrated with 770 
Woodrut*. I vol., Kvo... Cloth, 00 

MAl'hSl.KY (III.NItV). Body 
aud Mind: an Inmilry Into their 
Coiitieellon and Mutuul lullii* 
cucc, apcclally In reference to 
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Vests* Dtoordev*. ABtnWrfed 
and revised Million, to WblCB 
are added Psychological Kssayo, 
My Hear? Maudsley, M. I> M 
Ijmdoa, Fellow of the Hoy*! 
i'oluigeuf Pby»lrians; l*rofaa* 
or of Mudkul JurUpriidenei 
In I'Mlwmiry Coll<g«, London, 
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MINIM A <J«iert<rty lUvluw of 
l*«i>«'ti<*t*»iry and Philosophy, 
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OiiM'nU of Hjiecles, lly Ht, 
tl.-orgti Mlvurt, F.IU lllus- 
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Man and Apes, An l!xpo»|* 
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and Differences, Inarlng U|w»B 
€2»i«-»lloiio of Affinity and <>rl« 

(fin. 1 vol., IJmo Cloth, t 00 

I<4«Mifir from Nature, . oe 
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1 vol., IJmo Cloth, I 00 

Contcmjtorary J' volution. 
An Kssay on loiim recent Hocfol 
Changes. I vol., lJtim.,.CIoth, 160 

OnMATHWAITi: (LOKD). Af 
trouotny and (leology com- 
pared. Contents : Port I. As- 
tronomy and (J colony coin* , 
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Huckl*. lit Progress and 
Ctvlll&itlon. l^ino. Tinted pa- 
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rAI'ILLON (Ki:itNANI>). Na- 
turc «n<l Life. Fact* and Doe- 
trine* r* hilnir to the Constltu- 
lion of Mailer, the New Dy- 
namic*, and lb<* Philosophy of 
Nat tiro. Ily Pernand Paplllon, 
Trnti»lated from tho second 
French edition, by A. II. Mac- 
donou^b, l>|. I vol., 1'imo, 

Cloth, t00 
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LT OW), Idtted by E. L. 
Yobbub*. Tbb Fopvlab 8a- 
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Ik education, by supplying la* 
atructlve articles on tjte load* 
tag subjects of scientific Inquiry. 
It contains paper*, original and 
selected, on a wl«le range of sub* 
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men of different countries, ei- 
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entitle jM*>ple. Volt. I., II., IIL, ' 
IV., V., VI* VII., VIII., and 
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Half Morocco, 00 
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copy ffralln, or flvo yoarly tub* 
orr!pt!on« for $.*<). 

!)ln<lliijr Caae*, Cloth, eaeb. .... 10 
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results of. modern scientific In. 
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Cloth, per vol., 1 00 
IlBAt.Tn. Dy Dr. Edward tJurlth, 
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Ttt« Nattmal History or Maw, 
Ity Prof. A. do Quatrcflisrvs. 
(Translated from the Frvneb by 
Kllza A. Youtiutns.) 

Tub Scienck or Mttoic. By Set!* 
Icy Taylor. 
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French by Kcv. O. IK Froth- 
Ingham.) 

English Mm or Schick, nirm 

NaUUK AND Nl-KTl UK. \\y 

Friiiu Is (lultott, F. U. H. 

FUOCTOU (It. A.) Other Worlds 
than Our»; the Plurality of 
Worlds, studied under the Light 
of lieocut Srloiitlflo UeseaiYhcs. 
lly l.lc'.tard A. Proctor, II. A., 
F. K. A.^., Author of U S fit tiro 
and Its Pystcm," "Sun Views. 
of tho Faith," •• Half Hours 
with tho Telescope," etc. With 
Illustrations, Homo colon d. 
l-'ino Cloth, |3 00 

— Light Sclenco for Ix'lauro 
Hours. A Si ties of Familiar 
Fssaya on Sclent Ifle 8ul»|ccts, 
Natural Phenomena, etc. 1 vol., 

l.'mo Cloth, 1 TO 

l!»Niyii on Astronomy. A 
Fcrlcs of Pnjicrs on Planets and 
Meteors, tho Hun. Stars, etc. 
With 10 Plate* and 21 Wood 
Kugruvlivgs. 1 vol., 6vo. 

Cloth, 4 00* 
Tho Moon, her Motions, As- 
pect, Hceimry, and Phylcal 
Condition*. With Thrco Lh- 
imr Photographs, and ninny 
Plates, Charts, etc. 1 vol.. *vo. 

(loth, 5 00 
Tho Kxpnnso of Heaven. A 
Scries of l>«ays on tho Won* 
tiers of tho Firmament. I vol., 

l'imo ....Cloth, fOO 

Our Pluco among Inllid* 
tie*. A Scries of Fssays con- 
trasting our J.lltlo Abode In 



S|*fO And Tlmo with tho Ia> 
flultles Around us. To which 
oro added Kssaya on tho Jew- 

• t»h Sabbath and Astrology, 1 

▼ul., P-'roo Cloth, |I TO 

UIUOT (HI,) Heredity; a Psy- 
etiological Study on lU Phe- 
nomena, Its laws, It* Cause*, 
And \l* Consequences, From 
tho French. 1 vol, Mmo..( Mh, t 00 

— Kngllsh Psychology, Trans- 
lated from tho Fremh of Hi. 
l:i)H»t. I vol., Iftim Cloth, I 00 

UOMt oi:(|||;NltV i:.) H|K<ctrimi 
Analysts, Mix lectures deliv- 
ered In tHon U-foro tho Society 
of Apothecaries of l^mdon. lly 
Henry K. Itoscoc, II. A., Ph. 0., 
F.U.8. With Appendices, CoU 
on d Plates, mid Illustrations, 
.1 vol., kvi Cloth, extra, f 00* 

»Clir.l.l.i:N (II ) Spectrum Anal* 
)sU In Its Application to Ter- 
restrial Substances, slid tbo 
Ph>sleal Constitution of tho 
Heavenly llodlcs. Familiarly 
explained by Or. II. Schi lien, 
iHreetor der Itealsehulo I. O, 
Cologno. Translated from th« 
second onlnrgcd Mini revised 
(icrmatt edition, l>y dano slid 
Oarolln© Lasaell. Fdllcd, *lth 
Notes, by William I lupins, 
LL. I>. With numerous Wood* 
ruts, Colored Plates, mid Por- 
trait t also Angstrom's mid 
Kliehhod's Miips. I vol., Mo, 
4.Vk pugcS ,,. Cloth, 00 

MCir.Nci: pimmi;i;hj 

1. Intiiom 'homy, Hy Prof, 

Huxley, F.lt.ri..,.(/» firtxM.) 

t. riir.MiiiTRV. lly Prof. Hosei*. 

1 s »no Fle«lti!o i loth, 00 

8. Physics, lly llalfuur MteHurt, 

With Illustrations. I -mo. 

Fh xlMo Cloth, 00 
4. Physical <1*oomi*!iv. lly 

Arehlhald Oelkln, I.L O., Y.U, 

H ...Fhsihto Cloth, 00 
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•bOaoUNf. By AroWboM M- 

PWxIU* Cloth, $ 00 

1 FHTIIOUMf. Dy It Fooler, 
M.A,M.D, F.K.*. 

>krlbJo Cloth, 60 
T. A*t*o*o*t. By J. Nortuun 
Lockyor, F. &S. 

Flexible Cloth, 00 

I. Dotaxy. By I>r. J. D. it**- 
er . Flealblo Cloth, 00 

{(Hhtr* 4* prtimrattQH.) 
•PKNCKIl (IIKUIIKKT). Kduc». 
lion, Iiitt llet tual, Moral, nod 
Ph> »n al. limiu Cloth, S 00 

Flr*t Prlndplut, limo, 

Cloth, 100 

Kaaayai Moral, Political, 
and J£*Luello. 1 vol., I'imo. 

Cloth, 100 

Illustration! of Cnlwraal 
l*i iiirrtM, A Mm- Hon of hi* 
Uttt Papero. 1 vol., Wino..C|„ I 00 

rWUl HUtl<«; or, tho Con* 
dlilont »»*eutlul to Human 
Happlne** ajieelfled, and tho 
flmt of litem dvvelopvd. | 

Vol., I .'mo (loth, I 00 

-* Tim Principle* of lllolojry. II 
Vol*, limo CMh, 00 

TImi Prliirtpleo of Payeholo* 

gy, t vola., Miuo Cloth, 5 00 

Half Calf, 00* 

Philosophy of Ht> If. I imo. 

Flexible Cloth, 00 

Itorent Dl*eu«»l»n* In Hcl« 
inn*, Philosophy, aim! Moral*. 
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PJmo (loth, 00 

Woik*. 10 vol*., hvo. 

Half Calf, 44 00* 

B.M-lolotry, 1 ?ol,, K'uio ,Cl, 1 00 

Di* biitivi HiM'ioLfMiY, or 
Oroup* of ftoetoloirlrol Facts, 
rlm»M« d tn«l arranged hy Her- 
bert H|m nror, Compiled and 
attracted by Ihtvld Duncan, 
M. A., I'rofcMor of I<oj(l«', ile., 
In the Presidency Cnlbgc,. Ma* 



4raa, Diehard Mtffplg, Ph, IX, 
and Jam«aCoUfcr. Tobopab- 
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Ko. 1, Division III, Pari I. a 
Enolimii. Compiled and ob- 
olmctod by James Collier. 
Ko. «, Division II., Part L 11. An- 
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icans, Cblbchos, and Ancient 
Peruviana. Compiled and ab- 
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Ko. 8, Division I., Port L A. 
T)'|* • of tho Lowe lit lUcoi, 
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Ko.4,l>lvlitioiiI.,PartlI.,A, Afr 
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STEVENSON (8. II.) ISova and 
C1iki.II ix IlioLofJY ; or, ftlmplo 
BtixlU * of the Lower Forma of 
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I/Tturen of Prof. T. II. Huxley, 
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veniwn. Illustrated by Mix* M. 
Ar I. MacomUu. 1 vol., lvMno. 

CbHli, 100 
TOMMY TUT, and What Ha Did 
In Hekneo, With 40 I II tut ra- 
tion* 1 vol., 12mo Cloth, 100 

TYNDALL (Prof. .IOIIN). Heat 
aa a M<»d<i of Motion, 1 vol., 
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